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THE WEEK IN IRON CIRCLES. 





The results of the elections, now quite accurately as- 
certained, are all that the most ardent tariff reformer 
might desire. Whether the new deal means a popular rejection of 
the Protective Tariff policy is a disputed point, but it is quite certain 
that the majority party in the next House of Representatives will 
have a margin sufficient to enact any kind of alawit pleases. Whether 
the Senate will co-operate in the passage of anti-tariff legislation re- 
mains to be seen. At the present writing the unexpected turn of 
affairs has had a perceptible effect in some lines, causing hesitancy, 
if not distrust, in view of the future legislative possibilities, though 
of course the present volume of business is too great to admit of 
permanent check for some months to come. The pig iron markets 
of the Central West and South present points of interest as follows: 
At Cincinnati shipments of iron upon previous orders have been 
heavy, but the volume of new business has been light." At the close, 
however, inquiries are numerous for liberal amounts. Northern 
metal has been relatively duller than Southern iron, and charcoal 
grades have been much slower than coke brands. There is a fair de- 
mand at Louisville, but only for deliveries during six months of next 
year; purchasers for prompt shipments being rare. Price is basis 
$10.50 grey forge, Birmingham. There have been some slight con- 
cessions of this price, but were by a furnace desiring to introduce its 
brand. Its whole tonnage, however, is only about 40 to 50 tons per 
day, so that its offerings cut no figure of consequence. The 
Chicago market continues active and promises considerable further 
buying during November. Though consumers are not disposed to 
say so, yet it is a fact that in many cases stocks are rapidly decreas- 
ing or running low, owing to the unprecedented melt which has gone 
on during the past few months. Business now going is mostly for 
Northern and Southern cokes with a fair demand for Ohio softeners 
and silveries. In the main, prices on these are firm, the leading 
Southern companies having their order books well filled, though a 
few of the smaller ones have accepted some business at cut figures in 
order to move accumulations of certain grades. Another disturbing 
feature has been the offering simultaneously in different markets of 
a few lots of warrant iron, producing the impression that a large 
quantity of such metal is seeking sale, the truth being that the amount 
is small but the holders are ‘pressed for money. Lake Superior char- 
coals are in fair demand at unchanged figures, both buyers and sell- 
ers realizing that the temporary demoralization of a fortnight ago 
was entirely unwarranted, furnaces of this class being well sold 
ahead. Heavy consumption continues and much business is being 
turned away by jobbing foundries. The outlook is healthy and 
points to heavy buiness during the Winter. The Detroit pig iron 
market remains uneven, but there were perhaps not so many trans- 
actions to show this condition of affairs as decidedly as was shown in 
our last report. For small lots there have been a number of orders 
taken where delivery was demanded promptly, this being a condition 
of the sale, No large transactions for Southern iron were closed, 
however. The bookings of Lake Superior charcoal were not large 


General Features. 





and were also generally for prompt delivery. Only a moderate 

amount of business has been done at St. Louis during the past week. 

Prices are unchanged, and there continues to be a difference of 

about 50 cents per ton in the quotations made by various Southern 

furnaces. At Buffalo everything connected with the pigiron market 

is covered with a degree of uncertainty. Many buyers think the 

great variety in prices indicates weakness which will result in a gen- 

eral reduction. 

Unless all the signs are at fault, there is good ground 

for belief that the ore trade is going to experience, dur- 

ing the season to come, a complete change of front on the part of the 

furnacemen, as compared with the present season. There is hardly 

a consumer of iron ore but is dissatisfied with the business of the year, 

and, right or wrong, there is a strong manifestation to lay a good 

share of the blame to the ore interest, though the proof be altogether 

wanting. The fact seems to be that, having exhausted all other 
sources for complaint, the makers of pig iron, or a good many of 
them, have conceived a grievance against iron ore, and the chances 
are that this complaint will in some measure hurt the trade. The 

practical outcome of this dissatisfaction will likely be found, later on, 

to consist either in a systematic attempt to keep down the price of ’91 

ores by a concerted refusal to buy, or else to buy in such quantities as 
to eventually bear the market by reason ofa large surplus. It can- 
not be denied that the furnacemen who are now making pig from 

ore purchased a year ago are doing so at a loss, but the responsibility 
should be shouldered by the furnace interests which demanded quota- 
tions on ore, long before the ore men had a thought of entering the 
market, and who themselves were responsible for the temporary 
advance which is hurting them so badly at present. However the 
market goes, it may be put down asa settled fact that the sales of 
lake ore, for 1891 delivery, will not be made in a hurry, and from all 
the indications none are likely to be recorded until after the open- 
ing of next season’s navigation. , 

There is no change to be recorded, either in the dull- 
ness and apathy of the market, or in the outrageously 
high prices still demanded for coke. The situation is unparalleled 
in the annals of the iron industry, and the most experienced people 
in the business are at a loss to account for it. Of all the remedies 
attempted to help the market, none seems to have been of the slight- 
est benefit, either in the way of helping the volume of business, or in 
the betterment of the price. The only explanation that can be 
offered, is a lamentable lack of confidente ; but why there should be 
such a lack of confidence, nobody seems able to show. The fact 
remains that good Bessemer pig has been sold in the Valley, this 
week, $16 cash, which is a falling off, during the past twelve-month, 
of 33 per cent., while there has been no reduction whatever in the 
cost of production. Some large consumers of pig iron might be 
induced to buy heavily at the market rate, but the furnacemen are 
afraid to engage their entire product at a price which means a cer- 
tain loss in the ratio that the bigger the order, the greater the loss, 
and the smaller consumers are contented to buy their iron cheaply, 
from day to day. One concern has been engaged for more than a 
month past in trying to pick up about fifty thousand tons of iron, 
but has not succeeded. On the other hand, it may be doubted that 
even an offer to sell for long delivery, and at the going rate, would 
help the market, and in the meantime a great deal of Southern iron 
is finding its way into the Central West. This result is damaging not 
only in its immediate bearings, but in the standing menace it involves - 
as to the future supply, should the price of lake iron, at any time, 
show any marked features of strength. 

Hardly a product of pig iron can be named but that 
is enjoying a boom. Bar iron is very strong at $1.85, 
and the mills cannot begin to fill their orders, although in many 
instances running double turn. Sheet iron is no less scarce, and the 
mills are naming their own prices. Muck bar is both high and rare, . 
and all manner of structural shapes are exceedingly firm. Steel, on 
the other hand, is not so much in favor, and billets are a trifle “‘ off.” 


Iron Ore. 


Pig Iron. 


Merchant Iron. 
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A REPLY THAT DOES NOT REPLY. 


In the category of replies that miss the mark and therefore do 
not reply, is to be classed a letter from Mr. T. D. Ledyard, of Toronto, 
in the current issue of the Canadian Manufacturer. Briefly stated, 
the point at issue is this: Mr. Ledyard has from time to time stated 
that good Bessemer ores from Canada can be laid down in Cleveland 
for $3.90 per ton. The C anadian Manufacturer has frequently quoted 
this figure as authentic; the Philadelphia Record (Free Trade) has 
referred to it as proof that the duty on iron ore should come off, and 


claim. Zhe /Jron Trade Review has simply said that, whether Canada 
has good Bessemer ores or not, or whether they can or cannot be laid 
down in Cleveland at the figure stated, it has never been done and 
still remains to be demonstrated ; all-of the Canadian ores heretofore 
laid down in Cleveland have been too full of sulphur to fit them for 
use in its blast furnaces. Quoting this remark the Canadian Manu- 
facturer called upon Mr. Ledyard to reply,and he doesso—how? By 
quoting from several authorities that good Bessemer ore does exist in 
Canada. Here is what he says: 


In corroboration of what I have said regarding Ontario iron ores, and in 
reply to the Cleveland /ron Trade Review, I would quote the following state- 
ment, made under oath to the Ontario Mining Commission, by Mr. W. J. Rat- 
tle, M. E., of Cleveland, O., an eminent iron expert. 

Mr. Rattle says: ‘“ There is no question but that they have the true form- 
ation for iron ore bearing rocks in Darling township. We found specular ore 
in several places on the range ; in one place we were shown a vein of magne- 
tite 35 feet in width. At another place we saw hematite at least 15 feet wide 
and traced it 200 feet. I should judge it was a very good quality of ore. Iam 
very well satisfied with the outlook for ore in Ontario, and judge the ores to 
be of good quality. I think the prospects are such as to justify reasonable 
development. This applies both to magnetic and hematite ores. We were on 
three magnetic ranges, one of which had a great deal of sulphur, the others 
had not. In one district I visited, I do not believe there is any sulphur in the 
ores. I believe you have a magnificent outlook for iron. I have been inti- 
mately connected with the smelting of iron since 1872. I think these Ontario 
ores would be easy to smelt, as much so as our ores from Lake Superior. You 
have ample supplies of ores here to make the best quality of steel rails, and in 
sufficient quantities to start a blast furnace.” 

Before the same Commission Mr. W. B. Folger, of Kingston, Ont., says: 

“The Glendower mine is in a position to take out 400 to 500 tons a day. 
At a depth of 200 feet the vein is from 20 to 4o feet wide, the ore averaging 60 
per cent. iron. It shows upon the surface for fully half a mile, and the foot 
and hanging walls are better defined as we get deeper down.” 

Capt. N. D. Moore, well known as one of the most experienced prospectors 
in the Gogebic iron district of Michigan, says: 

“T am favorably impressed with the occurrence of iron in the Kingston 
district. I believe there is plenty of ore here of good quality. While the 
veins may not be as large as those of the Lake Superior district, I think that 
as far as length and depth are concerned they are as good. As to quality, I 
think they compare very favorably with Lake Superior ore.” 

The above evidence applies to the Kingston district, which is a very im- 
portant one, but there are many other portions of Ontario which contain ex- 
cellent ores. The price at which ores can be mined and delivered to market 
depends very much on the nature of the deposit. The width of the vein and 
and the freedom of the ore from rock matter are important factors. Some 
Ontario iron mines could produce ore ready for market at $1 per ton, while in 
others it would cost double as much. 


All well and good so far as it goes, but it will be observed that 
Mr. Ledyard refutes what has never been asserted in these columns, 
namely, that Canada had no good Bessemer ore, while he quite avoids 
the main issue: that no good Bessemer ore has ever been delivered 
at Cleveland at the figure claimed. Indeed, it is to be observed that 
he makes no reference whatever to his favorite figure. Is he pur- 
posely silent on this subject? 





MAKING COKE IRON ON THE MICHIGAN PENINSULA. 


A short time since, 7he Jron Trade Review made some references, 
based on recent data, to the possibility of making coke at Duluth. 
Since then, it appears, the citizens of Marquette, Michigan, have taken 
up the subject, and a report just issued brings out some additional 
points of interest. It was prepared by Mr. Richard A. Parker and 
presented to the Board of Trade and Citizens’ Association of Mar- 
quette, October 6, 1890. 

Since the foremost question to be decided is the matter of fuel, 
the following figures from W. H. Brown Sons, of Pittsburgh, manu- 
facturers and shippers of Connellsville coke, under date of September 
15, 1890, will be read with interest : 

ist. Connellsville coke delivered at Cleveland is now selling at $3.85 per 
ton of 2,000 pounds. 

2nd. Connellsville coal f. 0. b. cars at mine is now selling for 75 cents 
per ton; freight to Cleveland $1.25; Connellsville coal f. 0. b. cars Cleveland $2 
per ton of 2,000 pounds. 

3rd. Cost of coking one ton of coal (for labor) 40 cents. 

4th. Shrinkage on coal in coking 33% per cent. 





5th. Gain in bulk in coking 33% per cent. 

6th. It is not safe to count on less than 2,300 pounds of coke to one ton 
pig iron, though some of our Pittsburgh furnaces with the improved hot blast 
stoves claim to be making one ton of metal to one ton of coke, or not over 
2,100 pounds. The furnace operated at New Castle by Oliver Bros. without 
the Whitwell stoves, is manufacturing a ton of metal for every 2,300 pounds of 
coke. 

7th. Ovens cost about $200 each fully equipped. 

8th. One oven will produce about eleven tons of coke per week. 

This rate of $1.25 per ton on coal from the Connellsville region to Cleve- 


; land is an arbitrary one, and has been a serious drawback to the trade of ship- 
the Marquette (/ining Journal has denied the trustworthiness of the | 


ping Connellsville coal to the lakes. The regular rate on coal within the 
Pittsburgh 40-mile radius, has been 90 centa, and as we are just seven miles 
beyond the 40-mile radius, for this distance the rate is raised 35 cents 

The price of Connellsville coal on board cars at the mines has advanced to 
the above named price since my previous verbal quotation to you. This has 
been brought about by the extra demand for the furnaces coking their coal on 
or near their plants about Pittsburgh. 

The price is not likely to go above these figures, and it would, I think, be 
safe to count on this price. 


With these figures as a starting point, Mr. Parker figures out the 
probable cost of coking coal in Marquette as follows: 














Per ton. 
ie i ee gn ccccc a cocoreececacsn asdgudinsdachusseskeusunvpseseeunsenceniuce $2.00 
To load same on beat “15 
Freight to Marquette cccse coves cenceeces covcceeseoes oeseceaovs -50 
Unloading .........00..0crcsccccevccccccoesescvccescsccsscoeccoces cosoescoeesoroncesees cccseccoeceeees +25 
De 1IVETrY....000000...005 2000: vscccescecsscecccccccoes seecescoceccoeeesocene pce coocoeccconccseseeceonee +25 
Cost of coking, including wear and tear, renewals, interest, etc...... 50 


Total cost per net ton of coal made into coke at Marquette...... $3.65 

On the basis of the foregoing figures, the cost of one ton of coke 
would be $5.47'4, or say $5.50, allowing extra on several items for 
contingencies. 

By comparison with the cost of making iron in Chicago and Mil- 
waukee, and making due allowance for difference in freights, using 
one and five-tenths tons of Bessemer ore, one and one-tenth tons of 
coke and four-tenths ton of limestone, Mr. Parker figures the prob- 
able cost of making Bessemer pig at Marquette as follows: 

Quantity Freight 





in Tons. per Ton. Cost. 

i I Un Sp cs cased sc casi buptann scuboenee sue cueiabe nace 1.7 $ .45 $ .68 
TUN (90> TE. TRG. 000s s cnpechecsacteccektiousctnesasees 4 .60 -24 
ee erm 5-25 5-77 
Cost of assembling including coke COSt) .......cccecseeesseerecsenes $ 6.69 

Cost of materials (exclusive Of COkE).........0..-.ccccsccrresssccsccsesseres 6 00 
$:2.€9 


The advantages of Marquette for the manufacture of non-Besse- 
mer, or forge and foundry grades, for the manufacture of which the 
Marquette district possesses an inexhaustible supply, appear more 
distinctly in the following estimate: 


2 tons of ore @ $2 25 per tom at fUrMmace.............sssseescecccrrrsssccssecsesenenes $ 4.50 
SIND TIO ONTICND Cr IE ic hca sconcenscodnecstncsounene-neeuuen= snevencvoccnsccccesenessnpeoneces 5 3 
4:10 ROMS Limestome © $1.Go MEF COM ...0.... 000 cccscesesscrsccccceccnccnesccccnscososcees 60 
















Tote) Gor TO SRB BET IIR, cncecceesssoszsconesecceses totecconscaees eonccnsevcocesennnanncenne SIO 9S 
EBDOP inccccsescenessane seececcecsccecsecseececscascccceteecescessasens eeeeesececceetecsccececees sseee 1.35 
Office and superintendence -20 
Repairs and renewals......... 25 
Supplies and incidenta's.... -20 
COPE BG AEC CUB AOE, sccncevercscavcenscesatennnececcocectacncessesesienosesaunsseeneee 45 
aE I I or ccccnn vectsnasnntétnn ssn cesicndse ciccee wenenmatnioasoesionnce +30 

TWOERT COOE HOT COM wsens cesses nncnyesecocnsnssesreccassseseconesonsasces venevanesvssssenes $3.50 


Fully as interesting as the foregoing is the subjoined compara- 
tive estimate of the cost of making pig iron at Duluth, Cleveland, 
Chicago and Marquette, the figures of the first three cities having 
been prepared by Mr. John Birkinbine in 1887, when the price of ore 
was $1 per ton higher than to-day: 











Cleve- Chi- Mar- 
Duluth. land. cago. quette. 

1 ton Minnesota ore at Shipping port.......... $5.00 $5.00 cS oe 
PP EIINE ss cccrepsabaxacteer+ncpscdnnshacasavaubasagsasnenzesraanece. Ssonte 2.09 * a 
Dock charges or transfer .30 re 
§2-100 tons Gogebic ore at port @ 2.08 ior 
PLOUBD. ..0ccsccc-ccsncnsnncccsnssntsneadvonceeseesccsroncnccencs 26 1.04 Sa . ~eeases 
TO. Hh GHSLHCE OF TTANSLNT 00... .ccecccccsacsovecssceses -10 15 15 nay 
© COT Ce OE CUT RBCE Lc csccessasenssesescacenesees>ssense -50 3-35 5-39 $5.50 

1-ton ha d Ma’ quette ore @ $4, $4.00; % ton 

BONE BERTAMSCES OFS GET. SEED wccscososccoscose severe —ceoens ss aseene 5.50 
Freight......cccrcccccccccscccsssssenecsssescccccsccsccceeesescess sesese —eeeene eens 85 
PERT oo cscnnesenaaennnnanis seseeeeseceeee $ 3:14 $13.92 $15.11 $11.85 


Mr. Parker certainly deserves great credit for his exhaustive 
researches, to which we take pleasure in drawing the attention of the 
iron manufacturers of the country at large. 





ANOTHER WAIL FROM WALES 


Some disciple of Cobden, probably the New York representative 
of a Welsh tinplate firm, has taken the trouble to send out through 
the mails a reprint of an editorial in the Liverpool Journal of Com 
merce of October 27, 1890, intended no doubt to discourage the estab 
lishment of tinplate works in this country—a consummation, of 
course, abhorrent to the Welsh makers and their American allies, the 
importers. The “nub” of the Liverpool paper’s remarkable article 
is contained in this extract: 


A number of the local promoters were fired with the idea that an extré 
duty of 1.2 cents per pound would render it an easy matter to meet the extra 
cost involved in manufacturing tinplates in America, and, accordingly, the 
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Welsh manufacturers, seeing that the extra duty would certainly involve atre- 
mendous rise in prices and seriously interfere with English trade, sent over a 
deputation to “prospect” the country. The result of their tour was very suc- 
cinctly expressed by Mr. William Williams, of the New Forrest Steel & Tin- 
plate Works, Swansea, who, when interviewed, remarked: “If I were going to 
settle in this country, I should not embark any capital in the manufacture of 
tinplates.” This is also the opinion of every one of the other visitors, for it is 
recorded that after the most careful consideration and elaborate inquiry into 
the possibility of the native industry, the prospectors laughed at the McKin- 
ley Tariff Act, and asserted that unless the taxes were raised to twice its pro- 
posed figure the American tinplate trade was safely in the hands of England: 


This seems to be very like whistling to keep one’s courage up. 
If the Liverpool paper and its Anglo-American admirer can extract 
any comfort out of such a string of absurdities, they are certainly 
welcome to the same. Certainly there was never a clearer case of 
the wish being father to the thought. Inthe meantime, the estab- 
lishment of tinplate works in the United States will go steadily for- 
ward, and a year hence the Liverpool writer will be trying to forget 
that he ever wrote such nonsense. 





“ HOGGING" THE BASIC STEEL PATENTS. 

‘“ Hogging”’ is not a very classical or elegant word, but it exactly 
expresses the situation as to the basic steel patents in the United 
States. Ever since 1881 the American owners of these patents have 
been “ hogging” them, with all that that term implies. The Balti- 
more Manufacturers’ Record is not alone in the protest against this 
rank injustice to the industrial interests of the country, nor is the 
South the only section that is suffering from its effects. The course 
of the Bessemer Steel Company, Limited, and its successor, the Steel 
Patents Company, strikes every impartial observer as selfish, and self- 
fsh only. Instead of buying these very valuable patents for intro- 
duction into this country, the present owners appear to have obtained 
possession of them for the purpose of forbidding their use. What 
else can have been the motive for demanding of the Roane Iron Com- 
pany the payment of a royalty of $1 per ton for all steel made by the 
basic process, with a bonus of $50,000 in advance? For what other 
reason did the Steel Patents Company refuse to grant a license to the 
Southern Iron Company, of Chattanooga? TZhe /ron Trade Review 
is interested in all that pertains to the development of the Bessemer 
steel industry, but it holds very decided opinions as to the utter self- 
ishness of the Steel Patents Company. It cannot be defended upon 
the ground of expediency, common sense or common justice. 





THE London /rox and Coal Trades Review has discovered that 
‘in the United States the tariff is not regarded in the light of a tariff 
war against foreign capital and labor, but simply as a measure of 
domestic policy to attract foreign capital, and thereby create new 
industries, the result of which is to secure higher wages to the work- 
men, native and foreign, on that side of the Atlantic.’’ A proper 
understanding of this simple ‘truth would save the expenditure of a 
vast amount of gray matter on the o¢her side of the Atlantic. 





THE collection of the manufacturing statistics of Cleveland by 
special agents of the Census Office will be virtually completed this 
week. It is safe to say that the summary will show at least double 
the number of manufactories enumerated in 1880. 





THE Un-American Artisan should get out an English edition. 
Some of its editorials would feel wonderfully at home there. 





CANADIAN IRON. 





Speaking of the visit to Canada of the British and other delegates to the 
International convention of iron and steel manufacturers, the Toronto Glode 
says the event will be of considerable importance to us, and calls attention to 
the fact that the Belmont iron mine, near Peterborough, Ont., is estimated to 
contain a million tons of magnetic ore, within a hundred feet of the surface, 
from which it would be easy to produce 400 or 500 tons aday. It gives ade- 
scription of the surroundings and the facilities for shipping the ore to market; 
and alludes to the impossibility of developing the mine under existing condi- 
tions, the American duty of 75 cents per ton being prohibitory. “ Whilst 
Ontario is thus suffering for want of a market,” exclaims the G/ode, “ sections 
of the United States would be greatly benefited by the free admission of our 
ore,’ and “that millions of dollars’ worth of iron ore from Ontario could be 
placed annually in the American market if the duty were abolished.” Atten- 
tion is directed to the report of the Ontario Mining Commission as corrobo- 
rative of what is said regarding the extent, richness and value of Canadian 
iron ores, 

What has been said regarding the Belmont mine, and what the Royal Com- 
mission have said regarding Canadian ores generally, is either true or not true. 
Regarding the Belmont mine, it is claimed that the ore contained in it is suit- 
able for making high grade Bessemer iron; and that it can be laid down in 
































































Cleveland, O., duty paid, for $3.90 per ton. The Royal Commission say that 
the iron ores found on the north shore of Lake Superior, in Canada, are fully 
the equal of those found on the south side in the United States, for making 
Bessemer iron, and that they could be mined and shipped quite as cheaply. 
These are broad assertions, and considering the character of the gentlemen 
making them, are entitled to the fullest credence. Why, then, do these vast 
and valuable deposits of ore remain unworked? The Globe would have us 
believe that it is because the only market to be found for the ores is the 
United States, and that this market is closed against us because of the duty. 
Waiving the question ofa possible home market, and conceding that there are 
plenty of men of judgment and experience, and who have capital to invest, it 
is more than strange that these mines should remain unworked. As we have 
repeatedly shown, first-class Bessemer ores are worth from $6 to $7 per ton in 
Cleveland; andif the Belmont ores can be laid down there, duty paid, for 
$3.90 per ton, the transaction would indicate that the shipper was realizing a 
profit of from $2 to $3 on every ton of it that he could produce; and as the 
owners of the American mines in the Lake Superior district also make a large 
profit in their shipments, there can be no doubt that an equal profit could be 
realized from shipments from the Canadian mines in that region. The fact is, 
the American duty should not have any deterrent bearing on the question of 
the shipment of Canadian ores to that country. 

What is it then that operates in that direction? The Cleveland /ron Trade 
Review has stated that several years ago shipments of so-called Bessemer ores 
were sent to that city from Canada, but they contained so much sulphur as to 
make their use impracticable. We learn that these shipments were not made 
from the Belmont mine, although they were mined in eastern Ontario; but be 
that as it may the fact that sulphurous ores were sent to Cleveland, the ship- 
pers claiming that they were suitable for making Bessemer iron, when in fact 
they were not, gave an unsavory reputation to all Canadian ores. It is unfair 
to suppose all Canadian ores to be of the same character as those unfortun- 
ately sent to Cleveland ; and Canada is now unjustly suffering from that cause. 
Owners of other mines, notably those of the Belmont mine, have proven by 
frequent analysis that certain Canadian ores are quite as valuable for making 
Bessemer iron as any American ores; but the difficulty seems to be in induc- 
ing American furnacemen to give them a fairtrial. It is contended that if 
this were done it would be quickly demonstrated that these Canadian ores 
were all that is claimed for them. 

What, then, is left for Canadians to do to ensure the development of our 
iron mines? The G/ode tells us that “six good iron mines would supply all 
the ore necessary to make all the iron and steel used in Canada.” The annual 
consumption of iron in Canada is equivalent to about 300,000 tons, all but 
about 35,000 tons of which is imported. Possessing such untold wealth in our 
iron mines and finding it impossible, as we are told, to ship the ores to the 
United States because of the duty; and also finding it impossible to induce 
American capitalists to invest in them because of the unsavory and unjust 
reputation they have required, it would-seem that it would be well to open up 
and operate even the six large mines the G/ode speaks of, and in that way 
supply our own home market. This would demonstrate very conclusively the 
value of our ores; and if it proved that they were what they are represented 
to be, no doubt caapitalists would quickly appear who would make big money 
shipping to the American market, reaping a profit of several dollars a ton for 
all they could produce. If it could be shown that an earnest effort was to be 
made in the direction of manufacturing 200,000 or 300,000 tons of pig iron in 
Canada, no doubt the Dominion Government would assist the enterprise 
either by increasing the duty or the bestowal of a bonus sufficient to guarantee 
its success if the inducements now offered were considered insufficient. By 
all means let us have the iron-making industry revived in Ontario and pushed 
with life and vigor. 

Ontario is more interested in this iron making question than any other 
Province of Canada. The Provincial authorities are evidently of this mind, as 
is shown by their having spent so much money in the investigations of their 
mining commissioners, and by the efforts they have made to induce the dele- 
gates to the iron and steel congress to visit our mining regions and with their 
own eyes observe their extent and value, This Commission have shown how 
extensive and valuable our deposits of iron ore are; and how cheaply iron can 
be made here in Canada, showing that the best quality of charcoal pig, suitable 
for the manufacture of car wheels, can be made in many sections of Ontario 
for from $9 to $15 per ton ; while it is also shown that similar iron, used in a 
malleable iron works here costs from $27 to $35 per ton, the article frequently 
being as high as $40. It is difficult to reconcile these facts. We have the fa- 
cilities for manufacturing charcoal iron at acost of $10 per ton, and yet we 
pay three or four times that much for what we use. We have a market re- 
quiring an annual supply of 300,000 tons of iron, and we import within 30,000 
tons of that quantity. The Ontario Government pay liberally to demonstrate 
the value and extent of our iron deposits, and the outside world evidently 
declines to believe what is told on the subject ; and the Dominion Government 
offer liberal protection to encourage an industry that does not materialize. 
In this emergency it would seem right and proper for the Ontario Government 
to assist in the establishment of the iron industry by offering liberal bonuses 

for aterm of years for all iron manufactured in the Province. Perhaps this 
would have the desired effect. It is certainly worth the trial.—[{Canadian Man- 
ufacturer, Toronto. 





Alaska Railway Proposed. 

The project to build a line of railway through Alaska to Cape Prince of 
Wales, to connect with the Russian railway system through Siberia, thus link- 
ing the eld and the new worlds with a rsilroad, is attracting attentionin 
Alaska. “ But there is a giant obstacle in the way of one unbroken line con- 
necting the two hemispheres, and that is the Behring Straits. Captain Emery, 
of the United States ship Thetis, stated the only practical means of crossing 
these straits at all seasons of the year is by tunneling under them.” 
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LESS THAN 62,500,000 PEOPLE. 





Since this journal went to press last week the Census Office has sent out a 
bulletin giving the particulars and totals of the first count of the population of 
the United States. The figures show a total of 62,480,540. The total, however, 
does not include white persons in Indian Territory, Indians on reservations or 
Alaska, or the inhabitants of Alaska. The population in 1880, exclusive of the 
same classes, was 50,155,783. The increase for the decade was 12,324,757. This 
is a gain of only 24.57 per cent. for the decade just closed, as against 30.08 per 
cent. in the decade between 1870 and 1880. We reproduce below the figures 
for the population of the several States, with the amounts and percentagess 
of increase for each in the decade ending in 1890: 






































Population. Increase Percentage 
States and Territories. 18930. since 1880. of increase. 

Alabama.... 1,508,073 245,568 19. 
Arizona... 59,691 19,251 47: 
Arkansas 1,125,385 322,860 40.23 
CRREIO FUER, 20000: cp rcececcnsvesocsees 1,204,002 spe 39 24 
SII cetas cvcencnscnsonnbowmnenupepenneens ceceece 410,975 216,648 111,48 
Connecticut .......... 745,861 123,161 19.78 
Delaware.....ccesessseees 167 871 21,263 14.50 
District of Columbia 229,796 §2,'72 29-57 
| een 90 435 120,942 44- 
CII IIA nose. anspoqeptsunnonsonsavesenorass coscenene 1,834,306 292, 180 18.95 
Idaho...... 84,229 57,619 158'29 
Iliinois.. 3,818,536 740,665 24.06 
Indiana . 2, 89,030 210,729 10.65 
I ciccns sckcciecisedtitinpesctes corecetens: 1,906,729 282,114 17-37 
BR iistrcncecscscenanoxotnecnssseceseonnseeonsesée 1,423,48 427,389 42.91 
Kentucky ..... 1,833,43 206,746 12 
Louisiana ..... 1,116,828 176 882 18.82 
Maine  - ..... 660,251 II 32 1.75 
Maryland.............. 1,040,431 105 44 11.27 
Massachusetts ......... 2,223,407 450,322 25.76 
Michigan.............. 2,089,792 452,855 27 
Minnesota 1,300,017 519,204 66.50 
re 1,284,887 1539290 13 
Missouri..... 2,667,080 508,700 23.4! 
MONtan..........ccccccccesccser secerecccccccserovese 131,769 92.610 256.50 
Webraskks.........ccoccccccccese 1,056,793 GOG.39T == ncaceccene 
Nevada............+. 44 327 *19,939 *28 81 
New Hampshire 375,327 28,836 8.31 
New Jersey........ eee 1,441,017 309,901 27.40 
New Mexico........0....000 144,862 25,297 21.10 
New Yor k........0..sceseeeee escececcece 5,981,934 899,063 17.69 
North Carolina 1,617,340 217,590 15.45 
North Dakota 182,425 145,516 394.26 
GD Seccesesene 3,666,719 468,677 14.65 
CIA MGIIR. cree sicescescocesecccaccocoscssescconees ae =—Ssosnee 
OTEZON .....seceerseesesserneerrerereseettenseeceeees 312,490 137,768 78.80 
Pennsylvania ease 5,248,570 965,683 22 
Rhode Island........ a 345,343 68,812 24. 
South Carolina oe 1,147,161 151,584 15.23 
BORER TIO, ccccssscccscocessssecesccccecceees 327,848 229,582 233.63 
TEMMEBSCE......ccccccccerccecccccescocecsoese seceses 1,763,723 221,364 14.35 
CIE. o cncasincedubimbanenatnenesanebeaenianenterise 2,232,220 640,471 40.24 
Vtahr...cccccccee 498 62,535 43-44 
VOTO tere .cccccccceiceccccccccccsececesescsccncee 332,205 “81 *.02 
Vir MUMIA... .cccococcccrccecccccccscerecesecccseessees 1,648,911 135,346 9.01 
Washington.......ce...-.cceccccrersceceeeeeers 349,516 274,400 365 30 
West Virginia 448 141,991 22 
Wisconsin............. 1,683,897 368,400 27.99 
Wyoming.............. x 39,800 191.45 

IE seats suctieasecetnnsdlcensescenssiasxcseons Geese’ Case” eee 


* Decrease. 

The more general features regarding the increase of population brought 
out in this table have already been commented on in these columns on the 
basis of a preliminary table telegraphed by the Census Office to the press, and 
it is unnecessary to recapitulate them here. 

The smallness of the population total computed by the Census Office and 
the comparatively slight rate of increase during the decade will naturally 
attract the principal share of attention. The decline in the rate of natural 
increase as compared with previous decades will be made apparent by deduct- 
ing the immigration for the decade from the population at the close thereof, 
and comparing the percentage of increase with those computed on a like basis 
for preceding decades. This is fair, according to Mr. Porter, who says that 
the net influence which immigration has exerted upon our population is 
approximately expressed by the number of immigrants. Following this pro- 
cess we find that the increase of population, exclusive of immigration, for the 
decade just closed was 7,078,144, an increase of about 14 percent. The rate of 
increase in the preceeding decade was over 22 per cent. The Superintendent 
of the Census, however, insists that the census of 1870 was grossly inaccurate, 
and that any comparison which makes use of the figures of the ninth census 
must be necessarily misleading. He holds that the population of the United 
States in 1870 was 1,500,000 larger than the census total, or that it wasin round 
numbers 40,000,000. Assuming for the moment that that total is approximately 
accurate, we find that the natural rate of increase for the troublous decade of 
the civil war and reconstruction struggles when the progress of population 
was so much retarded by war, insecurity, poverty, etc., was nearly 20 per cent. 
So that on the basis of Mr. Porter’s figures the decade of the civil war was 
more favorable to the progress of population than the decade just closed, 
when the natural rate of increase was only 14 percent. A like comparison 
with the decade preceeding the civil war shows a still greater difference. The 
percentage of natural increase for the decade 1850-60 was over 24 per cent., or 
not far from double the rate computed by Mr. Porter for the decade 1880-90. 

The question forces itself at once upon any one who takes the trouble to 
institute comparisons of the kind here made, has the rate of natural increase 
declined so greatly as is indicated by Mr. Porter’s figures? and this question 
of course, raises the further one, whether the census of 1890 has been a correct 
and adequate one. There is no particular magic in a census enumeration. 
That Mr. Porter himself has shown by his arraignment of the census of 1870 
as “ grossly defective.” So the question whether the census of 1899 has been 
an adequate one is one which may fairly be asked. It is noteworthy that many 
complaints of the inaccuracy of the census have been made by leading cities. 
An enumeration made by the municipal authorities in New York disclosed 
the fact that after making every allowance a large number of the inhabitants 
had been omitted by the census enumerators. A similar re-enumeration is 
being made in Brooklyn, and another will be made in Philadelphia, to men- 
tion no other cases. Instances such as these have thrown doubt upon the 
accuracy of the census, a doubt which is increased by the peculiar results 
brought about by comparisons such as we have instituted above. The census 








total varies widely from almost all calculations made by statisticians, and the 
general conclusion appears to be that the total is 2,000,000 or more too small. 
The fact of this variance would not, of course, weigh against the results of an 
actual enumeration which was admittedly adequate and complete, but such is 
not the case with the enumeration just made. The accuracy of the census of 
1890 has been, in fact, seriously questioned, and any presumption in its favor is 
not strengthened by the refusal upon a quibble to consider the evidence of 
inadequate enumeration submitted by the city of New York.—[Bradstreet’s. 





GOOD-BYE TO THE IRON AND STEEL INSTITUTE.* 





BY R. W. RAYMOND. 


What! You're already going away? 
Where is that ancient virtue, then, 

We used to hear so much of, pray— 
The “ staying power” of Englishmen ? 


Your sires and ours were different stuff— 
They didn’t cleave the ocean foam 

For one short month, then cry “ Enough!” 
And set their yearning sails for home. 


Well, Science has made ocean trips 
So trivial that you came with ease ; 

And now, alas! too many. ships 
Invite you to recross the seas. 


Yet we take comfort, since we know, 
Whatever else remain unknown, 
We cannot lose you now ; for. though 
You sail away, you'll not be gone. 


When folks in such a hurry pack, 

They make mistakes ; and you will find 
It is our hearts you carry back 

And yours that have been left behind. 


Yet both shall gain and neither lose, 
Meum and Tuum, once apart, 

In Friendship’s furnace simply fuse 
To make one “ homogeneous” heart! 


Such be our union—ductile, strong, 
Well tempered, proof to shot or shell, 
Elastic, beautiful, as long 
As steel endures! 
Dear friends, farewell / 





Improvements in Iron Molding. 

While visiting the shops ofthe East Tennessee, Virginia & Georgia, at Knox- 
ville, Tenn., we were struck with the high quality of some castings that were in 
the machine shop, made by the Kuoxville Car Wheel Co. The castings were 21 
inches in diameter and were cylindrical shells intended for brushing locomotive 
cylinders. The thickness of the shell was slightly over one inch and it did not 
appear to vary 1-16 inch in any part. The castings were perfect cylinders, 
and were as clean and free from flaw as castings of ordinary form to be 
seen turned out from foundries that make a specialty of machine cast- 
ings. While examining these castings we reflected on the remark- 
able improvement that has been made in the molders’ art within the 
last quarter of a century. We are accustomed to hear glowing accounts 
of the advances made in the machine trade, or in all lines where cutting 
tools are employed, but comparatively little is said about the progress 
made in casting iron and steel to exact forms. Every reader of mechanical 
literature is familiar with the satisfaction expressed by James Watt at finding 
that a cylinder 18 inches in diameter, was so well made that a half crown could 
not be pushed between the piston and cylinder at any point. But few people 
know about a case that happened in this country about 25 years ago, and which 
illustrates the rapid strides our iron molders have made since that time. Mr. 
Milholland, the famous master mechanic of the Philadelphia & Reading Rail- 
road, had received some camel locomotives, which were decidedly over-cylin- 
dered, even for a period that found large cylinders and small boilers toiling 
together in ill-assorted union. Mr. Milholland determined to bush the cylin- 
ders of his engines, and he put in brass linings with the very worst results. 
The material cut out so badly and so rapidly that a few trips cleaned out a set 
of bushings. Mr. Milholland was a very bright man, and understood that cast 
iron was the material needed, and he tried some of the best foundrymen in 
Pennsylvania to cast thin linings for the cylinders, but they could not do the 
work satisfactorily, and he was compelled to use gun metal.—[{National Car 
and Locomotive Builder. 





Another Canadian Tunnel. 

The Prince Edward Island tunnel project is revived by the success of the 
St. Clair tunnel. The Dominion government has been asked to assist in the 
scheme, for which preliminary surveys have all been made. “There are,” says 
Engineering News, “no great engineering difficulties in the way; but at the 
nearest points between Prince Edward Island and the main land a tunnel 6% 
miles long would be required, and the estimated cost is $17,000,000. An Eng- 
lish syndicate has offered to build the tunnel if the Canadian government will 
guarantee 6 per cent. interest on the bonds for 100 years.” 





Thanksgiving Excursions. 
Nickel Plate, Nov. 26th and 27th. One fare for roundtrip. Returning 
Dec. st., 1890. City ticket offices 224 Bank St., 598 Pearl St., and depots. 


* Read at the farewell banquet in New York. 
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AMONG ‘THE IRON MINES. 


Lake Superior Mining Notes :— 
"3 MARQUETTE RANGE. 

The ore encountered in the lowest level of the East New York mine, and 
to the north of No. 1 shaft, is of excellent quality, assays showing it to con- 
tain 64 per cent. metallic iron and of good Bessemer grade. The company is 
feeling satisfied at the showing of ore in the mine, and think they havea 
property which will develop into one of satisfactory kind. An average ofa 
sample taken from a thousand tons of American mine ore shows over 64 per 
cent. in iron, and below the Bessemer limit in phosphorus. This was from the 
ore mined in the new vein, which still holds a good sixteen feet in thickness. 
Mining men who have visited the American lately, predict it will be one of the 
big hard ore producers of the district, and that within a very few years. Ish- 
peming capital is largely interested in the property, and we are glad to note 
its success.—[Iron Ore. 

MENOMINEE RANGE. 

The Florence is now hoisting ore from No. 7 shaft with the two mammoth 
new drums, and the output will be materially increased from this time for- 
ward.—[Florence Mining News. 

The Manganate mine is now where it was expected to be some time ago— 
at the point of shipping, but very little ore can be sent by water this year, 
Two derricks and a hoisting plant are in position at the open pit. The deposit 
of manganese in No. 1 shaft continues to improve and will no doubt yet prove 
the best part of the mine. The property will be in such shape next Spring 
that a very large output can be made—an output which will probably distance 
that heretofore made from any one mine in the district. The ore is there and 
the management knows its business.—_[Florence Mining News. 

The first shipment of ore from the new Crystal Falls mine was made, ten 
carloads being sent to Escanaba. The mining is being done from the open 
pit and there is very little stock room; mining has been rather slow, but now 
that they can make away with the ore mined, some tall work will be done. 
The foundation for the new hoisting plaut is about ready for the machinery 
which is daily expected. The open cut shows between 40,000 and 50,000 tons 
of ore and everything in connection with the property is well in hand.—[Flor- 
ence Mining News. 

The output of the Great Western mine this year will reach nearly if not 
quite 90,000 tons. The greatest output heretofore made by this property in 
one season was that of last year, which was 1,600 tons less than 40,000. There 
is an abundunce of ore in sight, the mine is in excellent condition, and would 
not create much of a surprise if an output of 150,000 tons could be achieved 
next year.—[Florence Mining News. ' 

Operations at the Night Hawk property have been temporarily suspended. 
It is learned that the option holders will dispose of all or part of their inter- 
ests. A good vein of ore has been shown and presents a good opportunity for 
a little capital to get into a property that promises big returns.—[Diamond 
Drill, Crystal Falls. 

At the Smith & Ray exploration, south of the Mansfield mine, the shaft 
has gone down fifty feet, with the aid of boiler and pump, and there bottomed 
in diorite. The shaft will be continued to a depth of seventy feet and a cross- 
cut started east, which will cut the south continuation of the Mansfield vein, 
there is no room for doubting it. The vein passes between the diorite and 
the river. The work is being vigorously prosecuted and the result sought 
will be known as soon as possible.—{Diamond Drill, Crystal Falls. 

The Mammoth mine has an exploring shaft down at fifty feet and will go 
to sixty when a drift to the south will be started. On the south side of the 
shaft the ore comes in, and has a dip of about forty-five degrees, while on the 
north side the formation is perfectly horizontal and shows no ore. This is 
thought to be the north end of the Mansfield vein, and work will be conducted 
accordingly.—[Diamond Drill, Crystal Falls. 

The Mastodon mine will round up an output'of 70,000 tons this year, 
about 7,000 tons in excess of that of any previous season in the history of the 
property. During the coming Winter the main shaft will be lowered te the 
400-foot level and a large block of ore removed from the level fifty feet above 
and a pillar removed from the open pit. A diamond drill will soon be placed 
at work searching for another deposit which is thought to exist in close prox- 
imity to that now being operated. Capt. C. T. Roberts’ contract ends with the 
close of navigation and will probably be renewed for another year. Capt. Rob- 
erts has operated the Mastodon mine on contract four seasons and has made a 
remarkable record for the mine as compared with the output before he took 
hold of it. The property was opened in 1882 and during the first five seasons 
shipped 95,618 tons. Capt. Roberts took the mine on contract in the Spring 
of 1887, and during his regime of four seasons an output of 233,766 tons has 


been achieved. He is a man who knows his business.—_[Diamond Drill, Crys- 
tal Falls. 





Lake Superior Shipments of Iron Ore:— 

Again the report of ore shipments from Escanaba has failed to come to 
hand, and the statement of shipments from the Lake Superior mines that this 
paper has been accustomed to publish from week to week has to be once more 
omitted for that reason. The shipments from Marquette up to Wednesday of 
this week amounted to 1,265,068 tons; from Ashland to 2,036,274 tons, and 
from Two Harbors to 841,507 tons.—[Marquette Mining Journal. 





lron Mining and Smelting in the Shan -State. 

A note to the last administrative report of the Shan States describes the 
method of mining for iron. At the Legya mines there are three shafts on the 
side of a hill, and on a ridge at a little distance are a number of shallow work- 
ings, from which most of the ore now extracted is obtained. The former is 
said to be of considerable depth. All are very narrow. Before the devastation 







































































of Legya State, men used to come from the neighboring villages bringing one 
or more pack-bullocks. The ore mined by them was placed on the bullocks, 

taken to the smelter, and bought by him at eight annas (1s.) per load. Work 

is now, however, only carried on in a small way. Each furnace has two work- 

ers, the smelter and his man. The former goes himself and mines the ore 

during the day, usually returning when he has filled two cooly-baskets, this 

being as much as can be worked at onesmelting. The latter’s work isto make 
sufficient charcoal for the smelting. This he does from pinewood, which is 
adundant. The furnace is made of earth and has two openings. In the lower 
the charcoal is placed, and banked up so as to keep in the heat. The ore, 
having been broken up and pounded till it is as fine as gravel, is dropped into 
the furnace, a handful at a time, through the upper opening, charcoal being 
putin with it. A blast is obtained by means of a bamboo bellows of the kind 
seen in the ordinary Burmese or Shan smithy. The smelting begins at about 
2A.M, and is finished by sunrise. The piece of metal obtained on being taken 
from the furnace is cleft almost in two soas to admit of being carried on a 
bamboo. The quantity of ore which yields one of these pieces varies, of course, 
according to its quality. In an experimental smelting carried out in an ex- 
temporized furnace 50 lbs. weight of ore yieldedja piecejof metal weighing 10 lbs., 
the smelting being completed in less than four hours. If the smelter works 

constantly and at his usual rate he has four of these pieces of metal at the end 
of the fourth day. On the fifth day he and his men take these to the bazar, 
where they are disposed of at o1ce, a ready demand being found for all he can 
turn out, and the rest of the day is usually kept as a holiday. The metal is 
brought by smiths from the neighboring villages, and a certain quantity is 
taken by traders to Bampein, where ploughshares are made; but with this ex- 
ception it is all worked in the neighborhood ofthe mines and the manufact- 
ured articles are sold at the local bazars. The smiths have, as a rule, from 
three to six men, and, having bought the metal from the smelter, like him 
work hard for four days, and on the fifth go to the bazar to sell the manufact- 
ured articles and get a fresh supply of metal. The latter is reheated in the 
smithy and beaten out into a flat rod, which is cut off into lengths of a size 
suitable for the working of the article intended to be made. Six men are re- 
quired for this process. A smith with less than five men is assisted by those 
of a neighboring smith, and usually pays for their services with small pieces 
of metal.—{Iron and Coal Trdes Review, London. 





STEEL CASTINGS. 





The first so-called steel castings used commercially in this country intro- 
duced by Philip S. Justice, formerly of this city and Philadelphia, but now 
residing in London, Eng. These castings were made by the McHaffie process, 
aScotch invention, which was introduced in Glasgow first, and from thence 
brought here. These castings were “ white iron,” so-called, melted in a cupola 
the same as iron, and cast in sand, also the same as iron. When they came 
out of the flask they were as brittle as glass, and were put through an extended 
annealing process to reduce the carbon and make them tractable. This is 
exactly the process of making malleable iron, and this was, in fact, the nature 
of the McHaffie (alleged) steel castings in 1870-72. They were malleable iron 
of superior quality--when sound, but the greatest trouble existed in making 
them sound in large details. Small castings, wrenches, etc., were easily exe- 
cuted. We made a market for these goods in some lines, and know whereof 
we affirm. Among other things we placed an order for three large pinions, 
30 inches diameter, 12 inches face, 6-inch pitch. These were for the Mount 
Washington Rack Railway, and sustained the whole weight ofthe train. They 
looked very fair when they came out (they were made in Glasgow), and rang 
like steel bells when struck with a hammer. Unfortunately (or fortunately), we 
struck one of the great teeth pretty hard, and knocked it clean off the pinion. 
Upon examination the teeth proved to have walls about ' thick; the interior 
instead of being solid metal was a mass of cinder and scoriz. We proceeded 
to knock the rest of the teeth off without any trouble. We made for R. Hoe & 
Co., of this city, a casting for an hydraulic cylinder 12-inch diameter, warranted 
to stand as much asa wrought-iron forged cylinder of the same size. The 
steel cast cylinder burst under a very moderate pressure,and came near kill- 
ing four or five men. We made a set of links for a locomotive for the Con- 
necticut River Railroad, John Mulligan, master mechanic at that time. These 
finished up beautifully without crack or flaw, and were tempered in oil. They 
were left on the bench in the shop, and before the next morning they had 
burst into a dozen pieces. We could recite numberless cases where these cast- 
ings, when put to the test, and the work they were alleged to perform, failed 
utterly. They were, in fact, malleable iron masquerading as steel. 

As to where steel begins and iron ends we say nothing. We do not know, 
neither does any one else, but crucible steel cast in the sand as cast iron is, behaves 
at this time as italways did. It is stubborn, viscid, clings to and tears up the face 
of the molds, and chills quickly. This renders it unreliable for cast shapes for 
they are as full of holes as a piece of ginger cake, and as fullof varying initial 
strains as they can be. This is the behavior of ingot crucible steel when it is 
castin sand. A bastard alloy steel, so-called, is made by using certain agents 
which increase the fluidity of the steel and render it possible to pour it to 
shape, but these agents reduce its tensile strength materially. We were ina 
large Eastern machine works some years ago, when the proprietors pointed 
out to us that the boxes on the main bearings of their large milling machines 
were made of steel castings hardened. We asked if there had been no trouble 
with them, and the proprietors assured us that there had not. Upon examin- 
ing these boxes closely, we found that every single one of them was cracked 
through and through, and were only kept in place by the housings. 

Steel castings, so-called, are capable of being twisted, tortured, bent, ham. 
mered hot and cold, drawn out and hardened, but so is good malleable iron, 
and between the alleged steel casting and the de /fac/o malleable iron of the 
best quality, there is little difference except in the price. The steel casting is 
much more costly.—_{Engineer, New York. 
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SIR L. BELL ON THE “ DIRECT FROCESS.” 





Amongst the papers read at the recent meetings of the Iron & Steel Insti- 
tute, the one contributed by Sir Lowthian Bell on the probable future of iron 
manufacture will be read with the closest attention. On this subject, we need 
hardly remind our readers, Sir Lowthian Bell speaks with peculiar authority, 
for his experience of iron manufacture ranges over nearly half acentury. He 
is himself the owner of more than a dozen blast furnaces—the most modern 
and best equipped of any in this country—and he has probably conducted 
more experiments in regard to blast-furnace practice than any living man. 
He has during his long and brilliant career witnessed the birth of some of the 
most marvelous developments in metallurgical science to its present degree 
of perfection. No more appropriate occasion for introducing so important a 
subject to the notice of the members of the Institute could, therefore, have 
been selected than the great gathering of metallurgists at Pittsburgh, and 
amongst whom, as Sir L. Bell felicitously remarked, the ironworkers of the 
Old World were represented as well as the New. The subject derives addi_ 
tional interest from the fact that, for the first time in our history, the United 
States have excelled us as a producer of crude iron, while in another depart- 
ment equally as important—that of steel manufacture—we have been for some 
time outdistanced by the still young, but mighty Republic. These two con- 
siderations must have weighed seriously with some of the British representa- 
tives when commencing their interesting tour of inspection of the great iron 
and steel works of Pennsylvania; but we rejoice to learn that, despite the 
extraordinary progress that has been made in these industries in the United 
States, the shrewdest amongst those representatives are convinced from all 
that they have seen that we can hold our own for a long time to come, and 
that what we have really most to fear is the adoption of Free Trade principles 
by the people of that country, Reverting to the subject of Sir Lowthian Bell’s 
excellent paper, it cannot be said that the views of this eminent metallurgist 
afford much encouragement to those who think that the process of direct 
reduction is destined at some future time to rival, if not supersede, the 
“united power of the blast furnace and the Bessemer process.” It is true, as 
Sir L. Bell observes, that there is something extremely fascinating in the idea 
of direct reduction. It is so simple in theory, but disapointing from the econ. 
omical and commercial point of view! The late Sir William Siemens had 
implicit faith in the feasibility of the process, and it is undeniable that his 
ingenious rotating chamber, based on the principle of the regenerative gas fur- 
nace, went a long way towards solving this highly interesting problem. Weare 
not aware, however, that this invention ever yielded such results as to justify 
one in regarding it as a commercial success. No doubt by the use of certain 
phosphoric ores, such as those from Northamptonshire, the process had much 
to recommend it on account of the large elimination of phosphorus from the 
iron produced, and also the saving effected in fuel. But, despite these recom- 
mendations, the Siemens direct process has failed to justify the expectations 
that had been formed of it. 

A few years ago, if we are not mistaken, the Carbon Iron Co., of Pitts- 
burgh, introduced a process for making sponge iron blooms in an open-hearth 
furnace, from the hematites of Lake Superior. We have no evidence before 
us to show how far the process was successful, but very little, at all events, has 
been heard of it since. One thing, however, is certain, that neither the 
Siemens process nor the one just referred to has produced the revolution in 
metallurgy that was predicted for it, so that the evidence thus far is against 
the supposition that direct reduction can be regarded in any way as a formida- 
ble rival to either the blast furnace or the Bessemer converter. In support 
of this view Sir Lowthian Bell was able to adduce some very striking testimony. 
He tells us that Professor Von Tunner, of Leoben, at one time a firm believer 
in the “direct process theory,” has now “ abandoned all expectations of its 
being able to compete with the combined forces of the blast furnace and the 
Bessemer process.” Having demonstrated that the blast furnace is alone able 
to effect the complete reduction of the iron in the ore, Sir Lowthian Bell does 
not deny that a “close approximation” to complete reduction in the direct 
process may be effected by using a sufficient quantity of carbon mixed with 
ores. The great difficulty to be contended against is the re-oxidation of the 
spongy iron when a fresh surface is exposed to the flame which is serving to 
heat the material under treatment. This involves much loss of metal, for 
which no remedy has yet been found. Both on thermal and chemical grounds 
Sir Lowthian Bell is convinced that the “direct process” is a failure, and he 
adds, “I do not apprehend it will be denied that our present ‘indirect processes’ 
cost in wages, for the smelting and the Bessemer processes, less than one-half 
of that paid in converting pig into puddled iron; and probably we shall 
all agree in supposing that, ifthe reverberating furnaces should have to do 
the work of the blast furnace, ‘his double cost may have to be doubled again.” 
The above are only a few of the arguments by which the distinguished writer 
of the paper dispels the illusion that the “direct process” can, in its present 
form, revolutionize the art of iron making. Up to the present it has ended in 
direct failure, and until the obstacles are removed, it will continue, in Sir L. 
Bell’s opinion, to be a “direct failure.” With a passing allusion to the ineffi- 
ciency of water-gas as an aid to direct reduction, Sir L. Bell concluded one of 
the most brilliant papers with which he has yet favored the Institute.—[Iron 


and Coal ‘Trades Review, London. 





The Trans-Siberian Railroad. 

The British Consul, at St. Petersburg, reports that the Russian government 
does not anticipate any serious engineering difficulties in the construction of 
the Trans-Siberian Railroad to Vladivostock, on the Pacific coast. The only 
obstacle at present apprehended is purely of a financial nature. As the road 
would traverse no less a distance than 5,000 English miles, the cost of its con- 
struction is reckoned at about 400,000,000 rubles, or about £42,500,000. The 
financial difficulty in connection with the line is further increased by the con- 





sideration that for very many years to come it would not only fail to yield any 
profit, but would be incapable of paying its working expenses. In view of this 
the weightiest political considerations would alone induce the government 
to decide on commencing the construction of the line simultaneously along its 
whole length. By building it gradually in sections, and spreading the expendi- 
ture over many years, the financial difficulty might be overcome. State neces- 
sities may, however, demand a more rapid solution of the question. Surveys 
are at present in progress, but the whole question of its construction remains 
still under deliberation. 


THE CANADIAN IRON MARKET. 








John McLaughlan, the Chicago agent of the Andrews Bros. Co., of Youngs- 
town, O., recently made an extensive business trip to Canada. The inform- 
ation which he gathered with reference to the Canadian pig iron trade may 
have considerable interest for some of our readers. Throughout the province 
of Oatario he found numerous brands of American pig iron in foundrymen’s 
yards. Not only were Northern furnaces quite well represented, but Southern 
companies appeared to have secured a good footing across the border. A 
grade of Southern iron with quite a good foothold is known in Canada as 
Alabama Scotch. All pig iron imported into Canada, whether from Great 
Britain or the United States, pays a duty of $4.48 per gross ton. The foreign 
iron most in demand in Canada is, of course, Scotch pig iron. The American 
iron going into Canada competes with the best grades of Scotch, and is at 
present making rapid inroads on the trade in such brands. At equal prices 
the American Scotch brands appear to be getting the preference over their 
foreign competitors. 

A curious fact was noted in connection with the iron received in Canada 
from Scotland. The pigs were all whole, except those which had accidentally 
been broken in transit. The run of the furnace appeared to have been shipped 
and was classed by the makers as strictly No. 1 foundry. It is possible that 
some Scotch furnacemen, through long practice and with very uniform ores 
and coke, can run along regularly on a product which will vary but slightly 
from cast tocast. The pig iron seen in Canada, however, was not of this char- 
acter. The pigs when broken for the cupola showed up quite unevenly, Nos. 
2 and 3 being mixed with No.1. In this respect the American furnacemen 
appear to advantage when compared with Scotch furnacemen. Our iron is 
always carefully graded at the furnace, each pig being broken to determine its 
character, as in no other way can this determination of quality be satisfactorily 
made. When an American furnacemen contracts to deliver No. 1 foundry pig 
iron he sees that it is all No.1. The more generally this information is dis- 
seminated among Canadian foundrymen the more inclined will they be to pur- 
chase their iron from American makers. An important market is opening up 
in this direction, and it only needs to be carefully looked after and judiciously 
handled.—{Iron Age. 





Seamless Piping from Hollow Ingots. 

A quite important advance in the manufacture of seamless piping and tub- 
ing has been introduced by the Kellogg Seamless Tube & Manufacturing Co., 
of Findlay,O. An inspection of the process shows first the hollow cast ingot 
heated and put through the blooming, which reduces the metal to less than 
one-half its original thickness. The blooms are then heated and passed 
through the machine, turning out acompleted pipe or tube. The work of the 
machine and process are as follows: After heating, the bloom is slipped over 
a special mandrel designed for the purpose. It is then forced through or 
between a first pair of rolls, which compress it to a reduced elliptical shape, 
asecond pair of rolls compress the bloom toa circular shape of reduced diame- 
ter, a third pair again compress the metal to an elliptical shape, a fourth pair 
to acircular form, and so on alteraately until the last two pairs of rolls of a 
run of nine or ten develop the finished tube with but one heating. By chang- 
ing the rolls different sizes of tubes may be made fromthe machine. The 
speed of revolution of the rolls from the first to the last vary in proportion to 
the reduction of diameter, and the amount of metal to be shaped and passed 
thrangh, so that there is no possibility of buckling, due to the pushing of the 
leading rolls. To hold the metal to proper shape on the inside, the mandrel 
extends the whole length of the machine and is located to pass centrally be- 
tween the various sets ofrolls. At each pair of rolls it is re-enforced toa 
diameter or oval suitable to the metal reduction. The diameters of the rolls, 
and the distances between centers are made changeable, to suit the required 
size or diameter of pipe or tubing to be made. 

By this process pipes and tubes of all sizes may be made, according to the 
size of machine and bloom used, from 3 to 7inchesin diameter, from 8 to 16 
inches aud of increasing diameters, even to those of ordinary boiler shells as 
large as 48 to 5oinches iu diameter, giving to the metal any required thickness 
from one-eighth to three-quarters, according to necessity. It is claimed that 
these machines can turn out piping or tubing at a much less cost than the lap 
welding process.—[Railroad Gazette. 





Counterfeit in American Manufactures. 

Reference should be made to the imitation or duplication of America 
trade marks of standard reputation. In Mexico those cheap goods covered by 
fraudulent trade marks are principally from Germany, Belgium, and Spain. ! 
had occasion to report to the Department the imitation in Germany of our 
American granite ware. The label, or trade mark, was an exact duplication of 
the genuine one. Sewing machines from Germany and fire-arms from Spait 
pass through the United States in bond to Mexico, and the Mexican buyer 
from the trade mark, believes he is buying genuine and standard Americal 
articles. The Mexican artisan wishes good tools. He was originally contest 
with poor tools, if cheap, but he is rapidly learning that poor tools are dear, 
and that good goods are cheaper even at higher prices.—[Report of United 
States Consul Techet, of Piedras Negra. 
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METAL IN CAR BUILDING. 





About fifteen years ago, when iron tender frames were first advocated, 
they were taken for trial by a number of roads, but the results were unsatis- 
factory, principally because the frames were not strong enough to withstand 
the shocks of minor collisions, and much difficulty was found in straightening 
them after a blow, which would not have fractured or injured a heavy wooden 
frame. After those trials the iron tender frame was not looked upon with 
favor for some years, and itis only within the last two years that it has recov- 
ered the lost ground. Now a well-designed metal frame, with heavy sills and 
diagonal bracing, is considered by many competent master mechanics as the 
best type of under frame for tenders, and we find it the opinion of many repre- 
sentative men that the old wooden frame is no longer satisfactory, and the 
metal one is sure to replace it. There is a growing belief that channel or 
I-beam steel sills will be the favorite type in the immediate future for freight 
cars. 

Apropos of this are the notes of a visit, some days since, to a freight car 
repair yard of a large Western road. We noticed there great piles of draft 
timbers, and longitudinal and end sills taken from freight cars; and while 
being prepared to believe that a few of these members were taken out because 
they were fractured, yet we must confess some astonishment at the condition 
ofthe timber in these piles. Some of it was still green, not fairly seasoned, 
all of it was in thoroughly good shape, and hardlya decayed stick could be 
found. The cause of the removal was very apparent. In some cases the bolts 
had pulled through the sills, in others the holes had become elongated, many 
were split, and 99 per cent. of the causes of removal were other than deteriora. 
tion due to decay. The wood was of that character which would delight the 
heart of acar-builder. Most of it was thoroughly well-seasoned oak. Stand- 
ing beside these piles with the established value of mefal tender frames and 
the claims of the advocates of metal car sills fresh in his mind, we were greatly 
impressed with the contrast between the condition of these car timbers and 
what might have been their condition had they been substantially made of 
rolled steel or iron. When one considers that the actual cost (barring all com- 
binations of manufacturers) of suitable shapes for car sills is less than that of 
a good quality of timbers and that the security of the attachment of such sills 


to the drawbar rigging is vastly superior to the security of such fixtures when 
attached to wooden sills, there 


steel sills should not be given 
at least a chance to speak for 
themselves in freight cars as 
well as they have in tenders. 
In this we are not advocat- 
ing the use of complicated sills 
or those of many parts, but we 
speak of the class of metal 
work with which allare famil- 
iarin bridges, and the same 
kind of metal shapes as were 


pencil is pushed forward, and acurve of contraction and expansion is thus 
produced by the movement of the paper and pencil combined. The same 
principle is applied to register the behavior of the bridge while a train is pass- 
ing. When the train enters on the one end of the cantilever it pulls the far- 
off end down, and when it does so it pulls the pencil, and thus a mark at right 
angles to the curve of contraction and expansion is made. When it passes to 
the other half of the cantilever it pushes it forward, and again a mark at right 
angles to the curve is made on the other side. Each mark indicates a train, 
and thus the simple apparatus serves three purposes. Recently there was a 
second sale of the plant in the works, and now the bridge alone stands without 
anything to indicate that it has only been just constructed. Of the 4,500 men 
who once were employed on the bridge only 80 remain, and of these 80 only 
36 are likely to be permanently employed on the bridge. Mr. A. Hunter, who 
was from the beginning in charge of the sheds, has been appointed resident 
engineer with this staff of 36 men, most of whom are riggers. Their chief 
work will be to keep the bridge thoroughly painted both outside and inside. 
It is not generally known probably that the painting of the inside of the 
bridge is not yet finished, and will probably take all Summer to finish. When 
the work has been once done only the junction of the members will require 
constant touching up. The paint on the other parts will last for two or three 
years. In order to overtake the work with as great convenience as possible, 
permanent steel staging has been devised. There will be a stage for each 
member. Each stage has been so constructed that it can be taken down and 
put up again in a form that will suit the place it is desired to get at. The 
management are at present troubled a good deal with requests for passes to 
inspect the bridge, but as walking over the bridge, owing to the narrowness 
of the sidewalk, is attended with considerable danger, very few are granted, 
The speed of the trains in crossing the bridge is not now limited, except in 
the case of goods trains, and with them it must not exceed twenty-five miles 
an hour. As there are only about two feet six inches between the pedestrian 
on the bridge and the flying train, it is seen that the precaution is wise. The 
average traffic on the bridge amounts to about 140 trains daily.—[London 
Engineering. 





LIGHTNING SAND DRYER. 





eems to be no sufficient reason why iron or 





The machine herewith illustrated, although designed especially for drying 
sand, can be used successfully 
for drying many other sub- 
stances, such as clay, fertil- 
izers, mineral paints, phos- 
phate rock, salt, grain, etc. 
It is unlike any other machine 
made for the same purposes, 
as the heating surface is in the 
center of the machine, and the 
radiation being outward, the 








substituted for the old wood- 
en chords which made up 
early American bridges. Car 





entire value of the fuel is 
obtained. The machine is 
composed of an outside re- 
volving shell (for cylinder) and 








sills are comparatively light, 
and that metal sill which 
would satisfactorily replace 
the wooden one weighs less than it, and has nothing like thesame number of 
weak and disadvantageous features. 

It may be objected that we have tried iron cars and that steel could hardly 
be expected to be much better. But we are not making a plea for steel in the 
place of iron in the forms already tried. What is desired is a better and sim- 
pler form of metal car than has yet been brought out; something, in fact, on 
the same high level of design as the beautiful and simple structures which are 
daily to be seen carrying locomotives across rivers, or forming the skeleton of 
office buildings in cities. It is not desirable or necessary that the car sides, 
top or floor, be of metal; such a step is too long, and if taken now would be 
hasty and result in condemning the whole movement. What is needed is the 
substitution of steel or iron for those parts that are now giving so much 
trouble, and which by their failure decrease so materially the life of a car that 
the total cost per mile run during its life in itself proves how backward is the 
art of car building.—[Railroad Gazette. 








MOVEMENTS OF THE FORTH BRIDGE. 





The Forth bridge has been for some time entirely completed, the works 
have been dismantled, and the engineers’ staff and the workmen have had to 
seek new fields of operation, some of the engineers having gone to Mexico, 
America, Greece and India. The finishing touch, it is interesting to note, is 
the only thing in the way of ornament on the bridge, all else being indispens- 
able parts of the structure. This embellishment consists of two brass plates 
placed on the south cantilever pier, in commemoration of the opening of the 
bridge by the Prince of Wales on March 4, 1890. The names of the directors, 
engineers and contractors are also given. Sir John Fowler has had fitted at 
the end of the south main span, at which point the contraction and expansion 
joint is placed, an indicator to record the number of trains passing and the 
daily contraction or expansion of the bridge. The apparatus consists ofa 
brass rod, with a pencil, attached to the end of the girder, and a clock with 
another brass rod fixed in its axle. Round the rod in the axle of the clock is 
wound a strip of paper about four inches wide, with a weight attached to the 
end. The point of the pencil rests on this paper, which is, of course, con- 





stantly on the move as the clock winds down. The result is that as the can- | 





LIGHTNING SAND DRYER. 


tilever contracts the pencil attached to it is pulled away ; when it expands the $48,000,000,000, and that the States $68,000,000,000.—[American Banker. 


an inside stationary shell. 
—~-~ The fire box is located at one 

end of this inside shell andthe 
flame and heat are carried through it the entire length ofthe machine. The 
sand is fed into the machiue at the rear end, and is taken up by the buckets 
fastened to the revolving outside shell and distributed on the inside shell 
and thus keptin motion until it reachesthe front end of the machine, where 
it is discharged from achute. The screws at the front end of the machine 
are intended for raising or lowering that end of the dryer according to require- 
ments of material. Material requiring little drying, can, by lowering front 
end of machine, be run through much faster than wet or very damp material, 
which require a longer time, and hence should have the front end raised. The 
machine is portable; requires no brick-work and can be set up anywhere. 
Manufactured by J. H. Day & Co., Cincinnati, O. 
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A French Fast Train. 

A new locomotive built in the shops of the Northern Railroad has just been 
tried at high speed, with a special train of 16 carriages, having a total weight 
of 667,800 tbs. Lead bars were put in the carriages to represent the average 
weight of passengers, baggage, etc., carried on an expresstrain. This train 
ran from Paris to Calais by the direct line, a distauce of 184.56 miles, in 3 
hours, 53 minutes; two stops were made, one of five minutes at Amiens, the 
other of two minutes at Abbeyville. The average speed, making no allowance 
for stops, was 47.53 miles an hour. The run from Paris to Amiens was made at 
the rate of 51.58 miles an hour, the train going up the Survilliers grade—o.5 
cent., 11.19 miles long—at the rate of 46.6 milesan hour. On the return trip 
another carriage was added, making 17 in all. From Calais to Lille the average 
speed was 497 miles an hour, the highest speed 59 miles. Between Lille and 
Paris the average speed was about the same, but a speed of 71.46 miles an hour 
was reached in going down the Survilliers grade. 





AN English statistician says that public wealth is made up of ten items, 
every one of which can be calculated toa nicety except the value of public 
works. Thus land is worth thirty times the assessed annual rental valuation. 
Houses are worth 18 times the rental. Furniture, according to insurance 
agents, is worth on an average half the value of the house. In the comparison 
of aggregate values arrived at by this computation our own country comes out 
ahead. The wealth of France is $45,500,000,000, that of the United Kingdom 
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AMERICAN IRON AND STEEL WORKS THROUGH BRITISH EYES. 





The correspondent ofthe Jron and Coal Trades Review (London) who 
accompanied the visiting British and German iron-masters and engineers on 
their recent tour of the United States, is contributing an interesting series of 
letters to that paper, from which we make the following extracts: 

On Sunday, the 5th ult., the members of the Iron and Steel Institute and 
their colleagues from Germany and New York, were, for the most part, glad to 
rest at their hotels in Philadelphia. In the afternoon, however, the day being 
exceedingly fine, a large number of driving parties were organized to explore 
the beautiful scenery which is to be found in the public park along the banks 
of the Wissahickon. Some ofthe party also proceeded to examine the large 
turbines which utilize a difference in level of the Schuylkill river, of about 
eight feet, caused by a dam, to pump up a portion of the water to a reservoir 
situated on a neighboring hill, and 80 feet higher up. A portion of the city is 
supplied from this reservoir, and the remainder by direct pumping. Next 
day the party was occupied in visiting the various manufacturing establish- 
ments and public buildings in Philadelphia. Chief among these was the loco- 
motive establishment of the Baldwin Co., who are said to turn out 20 engines 
per week. One of the secrets of this prolific production appears to be the 
rigid adherence to a few well-considered types. The American engine differs 
from those common in use in England in various ways. The boiler is much 
longer, and generally has a rather abrupt diminution of diameter half-way 
between the fire-box and the smoke-box. The dome, which is lower than in 
English types, is fixed on the enlarged part, the object of which is to give 
steam room, The two excrescences, fore and aft of the dome, are sand boxes. 
The bodies of the wheels are of cast iron in all cases, instead of cast steel as is 
now the practice in England. Inside boxes are generally steel, and so are the 
stays, instead of copper; axle-boxes cast iron instead of steel, and bearings 
phosphor-bronze instead of gun metal. The working parts are almost always 
wrought iron in place of the steel now so largely adopted by us. Every engine 
is furnished with a cowcatcher, a gigantic lamp on the engine, and ponderous 
brass bell. The cab is made of wood instead of sheet iron, and the tender, 
instead of being made higher behind, is often slanted down like a wedge, so 
that the engine-driver can see his attachments to the train. For passenger 
engines four wheels are almost always coupled, and in goods engines as many 
as eight wheels. Both kinds have either four-wheel bogies or a two-wheeled 
fore-carriage or “pony” to lead. Some of the goods engines weigh as 
much as 60 tons. The general opinion of the English engineers seemed to 
be that if the Americans were before us in rapidity of output, they still had 
something to learn in respect of design and finish. The only compound 
engines in course of manufacture were a few four-cylinder ones, each pair of 
cylinders being cast together, and working on outside cranks. 

On Monday evening there was a grand reception at the Academy of Fine 
Arts. On Tuesday, the 7th, special trains took the party to the Cornwall ore 
banks and the Colebrook furnaces. At the former the deposit of ore is no less 
than 312 ft. deep, the quantity left above water line being estimated at 30,000- 
ooo tons. The average richness of metallic iron is 60 per cent., the ore being 
a magnetite. Ingersoll rock drills are employed, with air compressed to 75 lbs. 
per quare inch as a motive power. Seven of these machines are at work, drill- 
ing 2'%4-in. holes to a depth of 12 ft. before the dynamite is introduced. The 
total output of the mines is about 1,000,000 tons per annum, the cost price 
being half a dollar and the selling price at present about $2 perton. The 
phosphorus is not more than .0o2 to .003 per cent., and it is therefore suitable 
for Bessemer pig. 

From the Cornwall mines the party proceeded to Colebrook furnaces. 
Here was a very fine plant of two blast furnaces, both 80 ft. high, and each 
having four Whitwell stoves and two blast engines. No. 1 furnace was 18 ft. 
diameter in the bosh, and ro ft. 6in. in the hearth. No. 2 was 16 ft. in the 
bosh, and 9g ft. in the hearth. Each furnace had eight tuyeres through which 
blast of a temperature of 1,500° to 1,600° F., and at a pressure of 9% lbs. per 
square inch was being forced. The blowing engines had steam cylinders 46 
in. and air cylinders of 52 in. in diameter. The ore used was all from the Corn. 
wall mines, the proprietors in the case of both properties being nearly identi- 
cal. The fuel used was coke with a slight admixture of anthracite, the quan- 
tity per ton of pig iron being 22 cwt. The ash in the coke was stated to be 
from 13 to 15 per cent., and the sulphur from 1 to1% percent. In the pig 
produced the silicon averages 3 per cent. and the ore 15 per cent., while the 
sulphur in the ore is 244 to 3 percent. To get rid of it all the ore is calcined, 
by which process it is reduced by one-half. These furnaces, like all others in 
the Pennsylvania district, are water-jacketed the full depthof the hearth. The 
fuel in use for calcining was bitumen. 

A new plant for producing gas on the“ Rose fuel gas” system was in course 
of erection at these works. It is intended to use the gas solely for calcining 
purposes. The material used is Lima (Ohio) crude oil, which costs only $1 per 
gallon delivered, producing 1,000 cubic feet of gas of the following analysis, 
viz.: 












Per Cent. 

Hydrogen .....cccsccocscssces: cscscsssreessncccescseccessnnnssosoneeesconcceassscenssees cee 37.21 
MaT#sh ZAB.....cccccccccsccrecsecccssrecccccccsessesssssenscsccssssccscessnesscessssecssssssccevooeos 13.37 
PCarHonic OEE) ..00. ..rcccccosccccccccecscecs we 16.08 
Heavy hydrocarbons. 4.46 
Nitrogen ..........ccccece 28.46 
Carbonic acid......... nil 
OXY ZEN.........ceerevceccvsscnesceeessereeeeserseseeesecesecesercesseessssssceeresssrsssanscnsssenes 42 

Rae isi ccceatekhs 1s shea bameabneaki a baseshdaboniababicessanaessesbanktaaedieanaiens 100.00 


In the course of the night the three trains containing the whole party 
went on to Altoona, where are the building and repairing shops for the roll- 
ing stock of the Pennsylvania Railroad Company. On the morning of Wednes- 
day, the 8th inst., these shops were inspected. They are of great extent, cov- 
ering, as they do, an area of 19.7 acres, and employing no less thaa 5,630 work- 
men. The necessity for such works will be appreciated when it is known that 
the system possesses 809 passenger and 2,005 freight engines, or in all 2,904 en- 
gines. The combined tractive power of these would be something like 25,606 








tons, or sufficient to move 13,000,000 tons on a level road. The passenger cars 
on the same line of railway number 2,144; the baggage, postal and express 
cars number 606, making a total of 2,750, besides 300 Pullman cars. The 
freight cars of all kinds number 107,503, and have a total carrying capacity of 
260,958 tons. The extent of the rolling stock will be better realized when it is 
understood that if placed in one line it would reach 725 miles, or four times 
the distance between London and Liverpool. The company has no less than 
243 steamers, barges and other floating craft. 





THE MANUFACTURE OF BASIC STEEL IN THE SOUTH. 





Wm. B. Phillips, of Birmingham, Ala., writes the Engineering and Mining 
Journal, as follows : 

During the recent visit of the foreign iron masters the greatest interest 
was shown in the possibility of making good basic steel here at a good profit. 
This brings me, by a somewhat roundabout way, tothe main excuse for the 
existence of this letter. Open-hearth steel in the South is on its Jegs, and can 
now demonstrate to its friends no less than to its opponents whether it has 
come to stay or not. At Birmingham and at Chattanooga are furnaces now in 
operation, and at Fort Payne the basic open-hearth is nearly ready to begin 
work. This is a good beginning, and no one can help wishing the best luck 
to the owners and managers. The iron so far used has been a white iron of 
about 1 per cent. silicon, although some of it will run less than this, from 0.40 
to 0.60 per cent. phosphorus, and from o.10 to 0.30 per cent. sulphur. Of course 
an iron that runs to 0 30 per cent. sulphur is not so easily worked as an 0.10 or 
a 0.20, but the white iron here will sometimes run in sulphur to the highe 
figure. 

I have at no time doubted the possibility of making good basic steel here 
from the pig of this district, nor the possibility of making it at a good profit, 
provided the furnacemen will furnish the metal. The hitch will be here, not 
in the adaptability of this pig to the open-hearth process, but in the adapta- 
bility of the furnacemen to the new order of things. As I have pointed out in 
these columns before, the furnacemen are not here for their health, but to 
make money, and to make it as easily as possible with the least expenditure of 
time andmoney. Ifthey can make more money on foundry and forge and 
mill irons than on irons of lower grade, they will continue to make those irons. 
The manufacture of steel is doubtless a good thing, and would absorb a kind 
of iron for which there is at times but a light demand. But as long as the 
furnaces are doing well enough on the other grades, they will not bother with 
such iron as is best adapted to the basic open hearth. The proof of this, if 
proof be needed for such a self-evident proposition, is to be found in the fact 
that some of the furnaces have refused to make iron for the steel works to 
order, claiming what indeed is true, they ought not to alter the running of 
their furnaces merely to supply the small demand for the kind of metal the 
steel men want. When it is made apparent to the furnacemen that there is a 
good and steady demand for the metal wanted, it will be made, but not until 
then. What the steel men want isa chill cast white iron that will not run over 1 
per cent. silicon nor over 0.15 per cent. sulphur. I say chill cast, because the 
slagging off of the one per cent. of sand usually adhering to sand cast iron isa 
matter of considerable importance to the steel maker, and particularly so 
when he is using magnesia bricks that cost 36 cents each. And then again 
the bottom in a basic open-hearth is no friend to silica in any shape or form, 
and the less it has to do with this material the better for all concerned. 

It is an old saying that in the matter of education the supply must precede 
the demand. The same may be true in steel making, but it is more reasonable 
to think that in this as in most other matters the demand will create the sup- 
ply. When the actual demand for basic open-hearth pig becomes great 
enough here to warrant the furnacemen in catering to it, then we will have 
the steel industry established on a firm foundation. Up to this time, however, 
it must be said that we have succeeded in the preliminary experiments very 
well indeed, but have not gone much beyond them. That the outlook is very 
promising no one can deny, and one might go further and say that steel can 
be made here as cheaply, perhaps more cheaply than at any other point in 
the South, and that the quality of metal producible would be all that any one 
could ask. The actual state of affairs in Alabama now is that we are making 
about 25 tons of first-rate basic open-hearth steel per day at Birmingham, and 
that another furnace is building at Fort Payne to be ready within 60 or 90 
days. 

I do not know of a better outlook in the whole range of industrial enter- 
prises than that of the manufacture of basic open-hearth steel in the South, 
either in Tennessee or Alabama. It is, I think, soon to be one of the most 
important developments in this country of rapid growth, and will attain within 
the next ten years the same position which pig iron has reached within the 
last ten. 





A Shop Postoffice. 

We saw recently a system used in a large engine and boiler establishment 
for promoting detail work around the shop which seems worthy of adoption 
in large railway shops. At the desk of each foreman was a tin box, in which 
all communications for other departments were put. A messenger was 
detailed whose duty it was to keep moving from shop to shop, picking up and 
leaving mail in each of these boxes as he went through, completing the rounds 
generally within an hour. The result was that many questions were answered 
inside of that time, thus saving a great deal of time of the foremen, and obvi 
ating the necessity of their leaving their own particular shop. The resultsare 
said to be most gratifying.—[Master Mechanic. 





All Along the Line. 
Nickel Plate remarkable rates, Nov. 26th and 27th. Thanksgiving excur 
sions. One fare for round trip. City ticket offices 224 Bank St., 598 Pearl Sty 
and depots. 
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LARGE BUSINESS MEN AND SMALL DETAILS. 





Last week we published a letter which described in a vivid manner that 
unfortunate individual who, placed in a position of reponsibility—in general 
charge of a machine shop, for instance, where there are numerous minute 
details to be looked after—thinks that he himself must individually look after 
every one of them, or nothing will go right. We have all met such men, for 
they are to be found in all parts of the country, holding positions as foremen 
of departments, superintendents of shops, or master mechanics of railroads. 

If you were to ask one of these men if he thought that he was the only 
man about the place that knew his business, or cared anything about knowing 
it, he would probably look at you in astonishment, for, as a matter of fact, he 
does not deliberately think anything of the kind; yet he goes on day after 
day, and month after month, acting just as though, if there was but one con- 
viction which was firmly settled in his mind, it was that no one could be 
trusted to do anything whatever, just right, except himself. Such men are 
usually well meaning enough, but they are simply so constituted mentally as 
to be unfitted for the management of affairs of any magnitude, and they 
usually drop out voluntarily or otherwise as soon as a business attains such 
proportions that its details become too numerous to be attended to by any one 
man, to be succeeded by a man who, however capable he may be of attending 
to details, knows that a general manager of a large business must not do it, 
but must gather about him men who can attend to them, and whose business 
it is to do it, leaving him free to give his entire attentjon to larger affairs, and 
to general supervision. 

And it is allthe more unfortunate for the first-mentioned class of men 
that the course pursued by them is the very one which is best calculated to 
gather about them men who must be continually guided and instructed in 
every detail. A man who feels himself master of his trade or profession 
usually dislikes to be continually instructed in petty details of it, which are 
already familiar to him; andif he is properly constituted, will seek employ- 
ment where some responsibility is thrown upon him; while one who is less 
competent and less sure of himself is best suited in a position where some one 
else directs his every movement, down to the smallest detail. And thus, by a 
process of natural selection, the foreman or manager who has the habit of 
interfering, and concerning himself with small affairs which can be better left 
to others, is likely to gather about him a set of men who are frightened at 
responsibility, and must be continually guided and directed; while he who 
knows how and when to throw responsibility onto others attracts or develops 
men who can bear it, and who take pleasure in the bearing of it. 

It is related of the elder Vanderbilt, that a man who was in charge of the 
freight business of his railroad came to him one day, and asked him what he 
should do with regard toacertain matter which had arisen pertaining to his 
department. Vanderbilt plainly told him that the man who occupied his posi- 
tion, and received his salary, was supposed to be capable of deciding such 
matters. The man did decide it,and decided it wisely, while the story fur- 
nishes the key to Vanderbilt’s success. As president of the road he was will- 
ing to, and did assume the responsibilities of that position, but if his master 
mechanic had come to ask what type of locomotive should be adopted for 
certain service, the probabilities are that there would have been a new master 
mechanic ; and it ought to have been equally hazardous for a shop foreman to 
ask the master mechanic how closely a piston should be fitted, or for a machin- 
ist to ask the foreman how to caliper a driving axle for the wheel fit. 

We often see men in charge of small affairs who seem always so busy as to 
be on the verge of distraction, while others in charge of similar establishments 
of much greater magnitude, seem always to have abundance of time, and to 
spare. It sometime happens that there is some special or peculiar reason for 
this, but, in the absence of such reason, the explanation is usually to be found 
in the fact that there is on the part of the over-busy man a failure to discrimi- 
nate between those things which he should himself attend. to, and those 
which should be relegated to others. Where any man, no matter how great 
his abilities, attempts to personally attend to every minute matter in connec 
tion with an industrial establishment, the limit of his capacity is soon reached, 
while there is scarcely any limit to the magnitude of the establishment that 
can be successfully managed by the man who understands how to choose or 


develop assistants, and how to place responsibility upon them.—[American 
Machinist. 





Is Electricity Cheaper Than Gas? 

We find the following printed on the back of a business card of the Pacific 
Electrical Storage Co., of this city: “In San Francisco it costs eight mills to 
burn one 4-foot gas jet for one hour, while with the storage battery, one 16- 
candle power incandescent lamp burning one hour consumes 514 mills worth 
of gas as fuelin its production. If you burn 59, 4-foot gas jets for two hours 
each nigit you pay 89 cents for the light givea, while with the storage system, 
59°, 16-candle power lamps are burned two hours at acost of 55 cents for the gas 
and atteudant expenses of generating your own electricity. If you wish to get 
an amouat of gas equivalent to the light of 50, “ honest” 16 candle power 
tacandescent lamps, you must burn 50, 6-foot gas jets, costing you $1.20 for 
two hours.” It is strange that so little is said of comparative cost between 
gas and electric lights. Oae reason is, no doubt, that people consider a “ light 


as a light,” without a measure of effect, and then conclude that gas is cheaper: 
{Industry, San Francisco. 





A PAMPHLET edition of “ The Iron and Steel Schedule of the New Tariff 
“aw”—the new rates compared with the old—has been issued by the Cleveland 


lron Trade Review. It is very handy for reference.—[{Chicago Journal of Com- 
merce, 


I 





Nickel Plate Thanksgiving excursions, Nov. 26th and 27th, good returning 


until Dec. st. One fare for round trip. City ticket offices 224 Bank St., 598 
Pearl St., and depots. 


INDUSTRIAL SUMMARY. 


New Enterprises :— 

The Goshen Car & Railway Equipment Co. will build car works plant at 
Goshen, Va, 

The Moore Structural Iron Works, at Grand Rivers, Ky., have been incor- 
porated with a capital of $150,000. 

The Blacksburgh Machine & Iron Works has been incorporated at Blacks- 
burgh, S. C., with a capital stock of $12,000. 

D. W. Flickwir and others will build and operate an iron furnace at River- 
ton, Va. The capital stock will be $150,000. 

J. G. Black, J. F. Jones, W. H. Ramseur and others will organize a stock 
company to erect a stove works at Blacksburgh, S. C. 

The contract is reported as having been signed for the establishment in 
Arnold’s Valley, near Glasgow, Va., of machine works to manufacture sugar 
mill machinery. 

The Terre Haute Shovel & Tool Co. have been organized at Terre Haute, 
Ind., with a capital stock of $100,000. The object of the company is to manu- 
facture and sell all varieties of agricultural and horticultural implements and 
tools. 

S. T. Woodward and others, of New York City, have made a proposition to 
the Elyton Land Co. for the erection of a $400,000 steel plant at Birmingham, 
Ala. It is stated that the company will probably subscribe $50,000 to secure 
the enterprise. 

The Balkana Manufacturing Co., of New York, has been incorporated by 
the Secretary of State, to make and sell door checks and springs, pneumatic 
and otherwise, and other hardware specialties; capital, $20,000; trustees, 
George H. Sweet, George F. Ross and Augusta C. Maas. 

The Western Locomotive Co. have been incorporated in the State of Wash- 
ington, with a capital stock of $2,500,000 in $2,500 shares. John L Ayer, Joseph 
Hadarger and F. D. Burton are incorporators, and the purpose is to locate the 
principal works at Seattle. The company will manufacture portable engines 
of all sorts. 

A company with headquarters at Winnepeg, Can., and a capital stock of 
$50,000, is being formed to manufacture a steam plow, invented by C. P. Brown. 
The applicants for incorporation of this company are: Honorable J. C. Schultz, 
James H. Ashdown, C. P. Brown, W. W. Watson, Archibald Wright, John L. 
McInnis, D, E. Sprague, E. F. Hutchings, E. Benson, John Hargrave, and James 
O’Connor, Winnipeg, and Hon. W. E. Sanford, of Hamilton, Ont.—{The Com- 
mercial, Winnipeg. 





Enlargements, Additions, Removals, Etc.:— 


A. J. Sweeney & Son, of Wheeling, W. Va., are putting in a foundation for 
a 600-pound steam hammer in their forge department, and will soon have it 
in operation. 

The Youngstown Iron & Steel Co. of Youngstown, O., are erecting seven 
additional puddling furnaces at the plant of the Warren Iron & Steel Co., at 
Warren, O., which they recently purchased. 

The Chapman Valve Co. are building an addition to their works at Indian 
Orchard, Mass. The building will be of brick, 120x50 feet, three stories high, 
and will increase the output of the company about 30 per cent. 

Carnegie, Phipps & Co., of Pittsburgh, Pa, will soon begin the construc- 
tion of a large beam mill at their Homestead plant. The mill will be con- 
structed with the view to rolling 36-inch beams, although at first the present 
sizes up to 24-inch also will be rolled. The output will be about 250 tons per 
day. 

Messrs. Brown & Co., of the Wayne Iron & Steel Works, Pittsburgh, Pa., 
are putting up new puddling furnaces in their mill. Three of these are now 
in operation, and the others are approaching completion. This addition will 
increase the number to 34. About the middle of December a three-high muck 
mill will be put in to displace the present two-high mill. 





Furnaces and Works Starting Up :— 


Robinson Furnace, at Robinson, Pa., has blown in after making repairs. 

Furnace No. 1 of the Carrie Furnace Co., at Rankin Station, Pa. which 
has been idle since July undergoing repairs, will go in blast soon. 

The rolling mill of the Muskegon Iron & Steel Co., at Muskegon, Mich., 
started up on the 21st inst., and is now being run to its full capacity. 

The Slatington Rolling Mill Co., of Slatington, Pa., have completed their 
rolling mill and begun the production of muck bar, and will soon be making 
merchant iron. 

Repairs at the Chartiers mill of the Lockhart Iron & Steel Co., Pittsburgh, 
Pa., have been completed, and the works are again in operation. Of the 12 
new puddling furnaces being added, five are completed and in operation. 

The North Branch Steel Works, at Danville, Pa., which has been idle for 
some time on account of astrike among the workmen, has again resumed 
operations. This plant gives employment to a large force when in full opera- 
tion. The mill was formerly known as the Co-operative Iron & Steel Works, 
was established in 1871, and was operated for years as a rail mill. It was 
changed to a steel mill in 1882-3 and an open hearth steel plant added. The 


first steel was made February 15, 1883, and it has now an annual capacity of 
132,000 net tons. 


General Industrial Notes:— 


J. H. Day & Co., of Cincinnati, O., have received a contract from the Garden 
City Sand Co. for a sand drying machine, with a capacity of 24v tons daily, 
for their new works at Wedron, IIl. 

The Kidd Steel Wire Co., Harmarville, Pa., manufacturers of polished drill 
rods and coiled wire, are now drawing for watch and watch tool companies 
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BEST RECORD IN CANADA 
AND THE BLIZZARD NORTHWEST. 
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88 Lake St., Chicago, Ills. 


_ Best for Warming Dwellings, Greenhouses, Schools, &c. 
Most Economical, Durable and Easily Managed. 


_HOT-WATER “=: 
HEATER 


And Radiators. 


Its Vertical Circulation renders its action Prompt and Rapid. 
Its Fire Surface is the largest in proportion to Grate Surface. 
No Bolted, Flanged or Packed Joints; therefore cannot Leak. 
Its Brick Casing entirely prevents loss of Heat in Cellar. 
Wrought Iron; therefore cannot Crack. 


WEBER STRAIGHTENING VALVES. 
Send for Circulars. 


Detroit Heating & Lighting Co,, 


396 Wight St. Detroit, Mich. 
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COMBINATION 


Gas Machine 
Best Independent Gas Apparatus 


For Country and Suburban Residences, Churches, 
Schools, Stores, Hotels, Etc. 


Over 20 Years in use, with never an Accident. 
Average cost of gas, % cent per hour per burner. 








polished drill rods to the thousandth of a centimeter on the metric gauge, 
something, it is stated, never before attempted by a manufacturer of drill rods. 

The Scranton Steel Co., Scranton, Pa., in one turn of 12 hours, October 30, 
with their one blooming train, bloomed 491 ingots, 56 of which were bloomed 
in the last hour, between 5 and 6 o’clock. This work has not yet been equaled 
by any blooming train in Scranton city. 

The Girard (O.) blast furnace has broken the record of the Mahoning 
Valley, having made a run of four years, and made 250,000 tons of iron in that 
time. The furnace lining, which is of Clearfield brick, is in very good condi- 


tion, notwithstanding the four years of steady service. 
Messrs. Hyatt, Matthews & Gahr, Cincinnati, O., general agents of the cele- 


brated Hostetter Connellsville foundry coke are sending out a book, contain- 
ing flattering testimonials from many concerns which have used this brand of 
coke. The book itself is very neat and tasty, and is a credit alike to the send- 
ers and the printer. 

The Detroit Heating & Lighting Co., Detroit, Mich., have just secured one 
of the largest hot water contracts of the season in St. Anthony’s Hospital of 
the Sisters of the Poor, at Columbus, O,, requiring about 15.000 feet of radia- 

tion. .On this job will be used, for the first time, the new extra large Bolton 
heaters adapted for large work. 

Sealed proposals will be received at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., until 2 o’clock, Pp. M., on the 3d day 
of December, 1890, for furnishing all labor and materials required for the erec- 
tion and completion (except heating apparatus and approaches) of the U.S. 
Court House and Postoffice, building at Helena, Ark. 

Hardwicke & Ware Manufacturing Co., jobbers in engineers’ and plumbers’ 
supplies, 451 to 457 Washington street, Buffalo, N. Y., announce that on Novem- 
ber 1 they purchased from Hardwicke & Ware the business heretofore carried 
on by them, and that they will continue the same in their new building on 

“Washington street. Their new home is 57x130 feet and five stories high. The 
officers of the company are: H.S. Ware, President; A. H.G. Hardwicke, 
Treasurer; H. E. Dudley, Secretary. 





One Fare 
For round trip via Nickel Plate, Nov. 26th and 27th. Thanksgiving excursions 
between all stations. City ticket offices 224 Bank St., 598 Pearl St., and depots 











A SURE PROTECTION AGAINST ACCIDENTS FROM 
THE BURST'!NG OF SOLID EMERY WHEELS AND 
GRINDSTONES. For full particulars and prices 
address 


EDMUND R. WARE, Inventor and Agent, 162 LaSalle ee | 47, Chicago. 








Patented May 6, 1890 


INVESTIGATE AND YOU WILL BE 
CONVINCED. 


That Bauer’s External Boiler Flue Scraper is 
the very thing you need in your boiler-room. 

By its use you cau remove all Scale and Sedi- 
ment from your boiler flues, keep them clean, with- 
out injury to the iron, and a sef will last as long as 
your boilers. 

Read what others think of them: 

MINNEAPOLIS, MINN. 

Gents—We have tried your Bauer’s F'ue Scrap- 
ers and find them to be the most satisfactory of 
anything we have tried. In fact they are the ONLY 
THING that will remove the scale from the Lower 
Tubes. Yours respectfully, 

G. W. Bseacu. (Minnesota Soap Co.) 


SOLE MANUFACTURERS 


"Sensible Automatic Packing Co., 


63 South Canal St., CHICACO, ILL. 







No. 427,456. 
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GALVANIZED IRON 


For Prompt Shipment. 


Every sheet guaranteed. 


The Cincinnati Corrugating Co. 
PIQUA, OHIO. 





om Stamped 
Rosettes, 








wares Patent Anti “Bursting Flanges. 








Leaves, Scrolls Enrichments, 


MADE OF BRASS, COPPER AND ZINC, 


Galvanized Iron Cornises, Building Fronts 





Send for catalogues and prices to 


WW. EX. Mullins, 


150 Depot Street, Salem, O. 





J. T. WAGNER, 






SALES AGENT, 





108 Chambers St., New York City. 








ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leor 
ard streets. 


Cleveland, O., U. 8. A. 
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E'or Sale. 


The iron mines of the Central 


Virginia 


Iron GCo., 
Amherst and Nelson Counties, 
Virginia, on the Richmond and 
Allegheny Railroad and on the 
James River. 


situated in 


For particulars, apply to 


L.. DREIER, 


45 Wall St., New York. 
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AKRON CHEMICAL CO., 
te OFFICE AND WORKS : imperial Ca 
" 2248 226 NORTH UNION Sr -cricaco,1LLUsA |, DAIN TS, P2ck Asphattum 
‘ PERFORATED BRASS. PERRORATED TIN. *** "ew Voric” Bridge Paints. = Paints. All grades. 
150 State Street, AKRON, O. 
ap ——THE—— “eal 








The Akron Blast 


write us. 


call. 


PRICES LOW. 





Heating and Ventilation of Factories 


S the most successful one constructed. 
A wrong impression exists regard- 
ing the cost of adopting it. 
who contemplate purchasing a heating 
apparatus, we would request them to 
We will cheerfully furnish 
information and drawings free, and if 
desired, one of our representatives will 


RESULTS GUARANTEED. 


AKRON, 


rd 
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Akron Planing Mill Exhauster 


is Eeffctual, Strong and Light Running. 


The Akron Drying Apparatus 


for Lumber, Brick, Pottery and Sewer 
Pipe is an improvement over 


The Akron Disc Wheel 


» will expell more air and smoke for power 
expended than any other constructed. 


PRICES LOW---SEND FOR CATALOGUE. 


The Akron Heating & Ventilating Co., 


OHIO. 





System 


To those 














all others. 


A Word about Heating and Ventilation of Factories. 








A New and Sp'endid Companion to all the 
Metal Industries. 


Fully abreast of the latest inventions and dis- 
covertes, as well in the largest and coarsest 
as in the smallest and finest of metal work. 


JUST READY. 


Price, $2.50. 
Free of postage to any address in the world. 


The Metal Worker's Handy-Book 


RECEIPTS and PROCESSES 


Being a collection of Chemical Formulas 
and Practical Manipulations for the working 
of allthe Metels and Alloys, including the 
D-corat‘on and Beautifying of articles manu- 
factured therefrom, as well as their preserva- 
tion. Edites from v-rious sources by Wil iam 
T. Bran’ t, editor of * ‘The Techno- Chemical 
Receip' t Book” and “The Metallic Alioys.’ 
Tilustrated by 63 engraviugs. One volume, 
over 500 pages, 1zmo elegantly bound in scar- 
let cloth, gilt, closely printed, containing a 
vast amount of valuable matter on all the 
Metals and Alloys, not tobe found in any 

other book in the English language. 

Be Price $2 50, free of postage to any address in 
the world. 

BSA circular of 24 pages, showing the full 
Table of Contents of this valuable book, will be 
sent free and free of postage to an one in any 
part of the world who will furnish us with his 

ress. 


HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers & Import’s, 
810 Walnut St,, Philadelphia, Pa, 








Acme Manufacturing Co., 


Manufacturers of All Kinds of 
Small Novelties and Toys, 
PATENT STOVE-PIPE CRIMPERS, 


FOLDING 
Camp Stools,ete. 


J Correspondence solicited, 
SPRINGFIELD, 0, 
Hoisting Engines 


OF ALL SIZES. 












Address, 
JOHN F. BYERS, 
RAVENNA, 0. 
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IRON “TRADPm REvVIPWw. 











NEW ILLUSTRATED 


Catalogue 


NOW READY. 


Gentains a great variety of new machines, and 
all the latest improvements on our 
regular manufactures. 


MILLING MACHINES, 
SCREW MACHINES, Etc. 


THE GARVIN MACHINE CO,,| © 


Laight & Canal Sts , 
NEW YoRE. 


The Parkin & Bosworth Co. 
CLEVELAND ACENTS, 


9 and Il South Wa'er St., CLEVELAND, 0. 
pf AEA COLLIAU, 





== Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS: 


287 Jefferson Ave. 
DETROIT, MICH. 


1 JOHN ADT & SON, 


New Haven, Conn., 


a4 


6} HIARIETEAHeNEHHOONAEONUNILIULLEE 


4 CUOURENEHOREUOUEDUOUIVONNOONOCEOOREEEL 





Builders of Machinery for 
Hardware Manufacture, 


AUTOMATIC 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drilling Machine 
Riveting Machines, Drill 
ing and Countersinking 
Machines, Foot Presses, 
Sprue Cutters, Etc. 


Adjustable Drilling & Countersinking Machine 





INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 


Files? Rasps, 
Equal to the Beat English 


OLD FILES RE-CUT. 


All Kinds of Job Grinding. 


OFFIcze & WORKS, 


48 COLUMBUS ST, 


CLEVELAND, O. 
C.GOUGH Manager. 
Mention this paper. 


on EPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks, Twist 
Drills, Dogs, Calipers 
etc. Lathes on trial 
Lathes on payment. 
Send for catalogue of atte for Amateurs or 
Artisans. Address L SHEPARD, Agt., 

124 Fast rae St.. Cincinnati, O. 


S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 








The cheapest made. Send for 
prices. 


JAMES JENKS, 


Detroit, Mich. 





Palmer’s Gear Cutting Attachment 
CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 
Amateurs, Clock Makers, Model Makers, 

Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St.,. PHILADELPHIA, PA. 














W. STOCKELY, President. 


J: TRACY, Vice-President. 
T. ‘POTTER, Treasu jurer. 


W. F. SWIFT 
NS, Supt. Ww. I. ‘pOssONS, Ase Asst. t. Sapt. 
8. M. HAMILL, jr., Assistant Secretary. 


THE BRUSH ELECTRIC C0, 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CaRBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, Etc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 000 Brush Arc Lamps now in use. Self- 


Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CO.. 


CLEVELAND, OHIO, U. 8. A. 





a@ Agencies Everywhere. 





IRON CLAD PAINT CO. iron ciadPaintco. 


Factory, 75 & 77 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND, OHIO. 


And get the genuine article, 
and save liability of suit for 
using x article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

a FURNISHED both Dry and 
eee? Ground in Oil. 

USED BY NEARLY ALL 

THE RAILROADS 


‘The Long & Allstater Co, oy 


Double, Single, 
Angle-Bar, Gang, 
Hor’zontal, Twin, 

Boiler, Spacing, 

Gate, Multiple, 

Belt and 
Steam Driven 


» PUNCHES 
; AND SHEARS. 
—Over 300 Sizes— 
















SEND FOR = = — >. 
NEW CATALOGUE. HEAVY SINGLE MACHINE. 





CLEVELAND FOUNDRY. 
MEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 
Car Wheels 


With or without axles, Street Railroad 
Woeels and Track Supplies. 


Office 14 Winter St. 
CLEVELAND, o.t BOWLER & CO. 


INGO INTRICATE 
: O07 r WORK 
. SJ? A SPECIALTY 





STOVE 7OPS 


OFF 


2 i pet 


SEAMLESS 


"STEEL BOXES 
ANY SIZE 





ELEVATOR 1 


BUCKETS] 


Pe HOOK 
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Shipman Automatic 
Steam Engine; petro- 
leum, kerosene or 
natural gas fuel. Au- 
tomaticin fuel and 
water supply. Sta- 
tionary and marine. 
1, 2,4, 6and 8 horse- 
power single; 8, 12, 
16 and 22 horse. 

ayn compound. 

engineer. Send 


for catalogue. Mention von rade Review. 
C. H. PRESLEY, manufacturers’ supplies, 
sem = machinery, 24 So. Water St., Cleve- 
an 





THE BEST PULLEY 
a 


out ON EARTH. 
LG Anns Zl AcenTs V Wa NTED 


OHIO PULLEY & MACHINE co. 
YVA RREN.OHIO 











S 
§ SO 
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STRONG, WELL BUILT, SERVICEABLE 


STEAM ENGINES 






Adapted to HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LOAD. 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO. INDIANAPOLIS, IND, 





Steam Jet Pumps, - From $4.00 up. 
Automatic Injectors, - “ $5.00 ap 
Migh Lifting Injectors, $6.00 up 
Shefting, Hangers,- - “ $1.00 
COUPLINGS, BOXES, COLLARS, ETC 
Write for Circulars, Ete. 


COLUWRLA MUECTOR CO, RLEVELIND, 6 





UNIVERSAL RADIAL 


RADIAL DRILLING MACHINE 


=. THREE DESIGNS. SIX SIZ 


_*™ BODY ALL DESIRABLE x SURE: 


 PRICES$450 28 UPWARD 
UNIVERSAL RADIAL DRILL 


CINCINNATI 














19 50; 
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IRON AND STEEL MARKETS. 
PIC IRON. 


CLEVELAND (f. 0. b. cars, net cash): 
Bessemer, $17 30; No. 1 Foundry, $16 80; No. 2 
Foundry, $15 80; No. 1 Gray Forge, red short, 
$14 80; No. 2Gray Forge, neutral, $14 30; No. 
1 American Scotch, $1680; No. 2 American 
Scotch, $15 80. 


CuIcaGo (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1.foundry,$16 25 
1700; Southern Coke No. 2 Foundry, $15 75 
1650; Southern Coke No.3 Foundry, $15 25 
16 00; Southern Coke No1, Softeners, $15 75 
16 50; Southern Coke No. 2, Softeners, $14 75 
5 50; Ohio Silveries No. 1, $18 00@18 75 5 
hio Silveries No. 2, $1700@ 1775; Ohio 
Strong Softeners No. 1, $19 00@1950 ; Ohio 
Strong Softeners No. 2, $18 25@1875; Lake 


Superior Charcoal Nos. 1 to 6, $20 21 00; 
Tennessee Charcoal No. 1, $19 00@2000; 
Tennessee Charcoal No. 2, $18 50@19 50; 


Southern Standard Car Wheel, $22 00@24 50; 
Tennessee Standard Car Wheel, $19 50@20 50. 


CINCINNATI (reported by Rogers, Brown & 
Co.): FounpRY Irons—Southern Coke, No. 1 
foundry, $15 25@'5 75; Hanging Rock Coke, 
No. 1 foundry, $1750@1800; Jackson Co. 
Stone Coal, No.1 foundry, $17 “ey 50; Ten- 
nessee Charcoal, No.1 foundry, $17 00@18 02; 
Hanging Rock Charcoal, No.1 foundry, $21 00 
@22 00. MILL IRons—Standard Southern Coke, 
grey forge, $13 25@13 75; Standard Southern 

oke, mottled. $12 75@13 00 ; Cold Short South- 
ern Coke, grey. forge, $1300@13 50; Strong 
Ohio Neutral Coke, grey forge, (ae 16 00. 
CarR WHEEL AND MALLEABLE—Standard Ala- 
bama Car Wheel, $21 09@22 00; Tennessee Car 
Wheel, $20 009@20 50; Lake Superior Car Wheel, 
$20 50@21 50. 


BUFFALO age by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong 
No.1 Foundry, $17 50@0000; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $16 so 
G20; Ohio Softener No. 1, $17 50@co 00: Ohio 

ftener No. 2, $16 50@ 00 00; Jackso1 Co Sil- 
veries, $1800@19 00; Lake Superior Charcoal, 
$20 59@21 00; Tennessee Charcoal, $19 50@o0 00; 
Southern Softener No. 1, $16 50@00 oo ; South- 
ern Softener No. 2, $15 75@o0000; Southern 
Strong No. 1 Foundry. $17 00@oo0 00; Southern 
Strong No. 2 Foundry, $16 50@00 00 ; Alabama 
Car eel, $23 00@24 00 ; Hanging Rock Char- 
coal, $23 00@24 00. 


LOUISVILLE (reported by Hall Bros. & Co.) 
ny mee a ee oe No. I, 
15 COO@I5 25; uthern coke No. 2, $14 25@14 50; 
Southern coke No. 3, $14 00@14 25 ; Mahoning 
Valley (Lake ore mixtures), $17 75@18 75; 
Southern charcoal, No. 1, $17 00@17 50; South: 
ern charcoal, No. 2, $1650@1700; Missouri 
charcoal, No. 1, $18 00@18 50; Missouri char- 
coal,No. 2, $17 17 50. FoRGE—Neutral coke, 
$s 75914 oo Cold short, $13 75@14c¢0; Mot- 
tled, $12 75Q13 25. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $2200@ 
2300; Southern (other brands), $18 00@19 00 ; 
Leake Superior, $22 50@23 oo. 


Sr. Louis (reported by Rogers, Meacham & 
Shields): Hor Biast CoKE AND CHARCOAL— 
Southern Coke No. 1, $15 75@16 25; Southern 
Coke No. 2, $14 75@15 25; Southern Coke No. 3, 
$14 25@1475; Southern Grey Forge, $13 75@ 
1425; Southern Charcoal No.1, $17 18 00; 
Southern Charcoal No. 2, $17 1750; M ssouri 
Charcoal No. 1, $16 00@16 50; Missouri Charcoal 
No. 2, $15 1600; Ohio Softeners, $18 00@ 
1950. CaR WHEEL AND MALLEABLE IRONS— 
Lake Ouperter, $21 75@22 25; Southern, $19 00@ 
22 50. INNELLSVILLE CokE—Kast St. Louis, 
$5 65 ; St. Louis, $5 80. 


DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior arcoal, all Numbers, 
$20 00@20 50; Lake Superior (coke) Bessemer, 
$18 50@18 75 ; Katahdin (Maine charcoal), $23 50 
@24 00; Lake os Coke, Foundry, all 
ore, $18 5 79 So ; Lake Superior Coke, Found- 
ry Cinder ed, $00 co@00 00; Standard Ohio 
ceo? a 733 aes No. 1, 

1 17 00 ; uthern Gra orge, $145 

15 00;+ Jackson ey — Silvery. $14 58 
19 50; Old Car Wheel, foo co@o00 00. Connells- 
ville Coke, $4.80. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry $14 75@ 
15 25; Southern Coke No. 2 Foundry $14 25@ 
1475; Southern Coke No. 3 Foundry $13 75@ 


14 25; Grey Forge, $13 25@1375; Southern 
Coke Silver Seay ie I5 00 ; Southern Char- 
coal No. 1 Foundry, $17 50@1850; Southern 


Car Wheel, Standard brands, $22 50@23 50. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $17 00@17 25; No. 2 Foundry, 
$16 come 25; Grey Forge, $15 00@15 25; White 
and Mott ed, $14 a 255 arm Blast Char- 
coal, $:8 oo@ar 00 ; Cold last Charcoal $23 00 
@27 00 ; Bessemer, $17 00@17 50 


MERCHANT IRON AND STEEL. 




























































Flat Bar. 
1% to 4 by % to 1 inch............0 Re Ae I 95 
4% to 6 by % to1 inch 2 05 
1% eer 5 LS See sesakeausal 2 35 
1M & 1H Dy H tO H ANCH......ccccccccccssssecees vee 2 05 
1 &1% by % to & inch 2 15 
%, % and K by KtoH inch SAR SMS 2 35 
Round and Square. 
1 to 1% inch ocseese 1 95 
i.) 63 RRO 2 15 
4} 4 eee 245 
3% to 4inch 295 
4% to 4% inch.......... 3 45 
GH SOS taihtssecdinenthtctoaspcoknass bevekeacuigdassseetne 3 65 
Oval. 
Sa i a i 2 
to % inch. 2 33 
eccceccece eovcccceceese, 275 
OR sssstinaceninanatcciaskt ee ee IA 3 15 
Half Oval and Half Round. 
1% to 3 inch.............. 
3. & SP aecneeee ; 6s 
to % inch... 3 25 
3 45 
A.. sesh ueabdinanaiaiiabenteaia ae 95 
Heavy Band. 
1% to6 3G AN 5-16 INCH..........cccccccsesereeeee? I 
1 to 1% by % aad 1 OS ap 2 2. 
to % by $ and 5-16 inch 2 45 
to % by % and 5-16 inch 2 95 





Hoops. 
1% to 4, Nos. 1 





to 15. 275 




































































































> Bee CF veeeena eoncees 2 85 
1% to 2, No. 19... ° 295 
1% to 2, No. 20 3 05 
1% to 2, No. 21 315 
1% to 2, No. 22. 3 25 
15-16, 1 and 1%, Nos. 13 to 15 295 
15-16, 1 ANA 144, NOS. 16 tO 18...ccccccsecsesseeeee ees 3 05 
15-16, t and 1%, NOS. 19 AN 20..........0cceeeeeees 3 15 
15-16, 1 and 1 No. 21.. 3 25 
SE WME Oy BE Os BR. vccenssesecenstngscccccsensiuseld 3 35 
s S38 ee ene eB I5 
, Nos. 16 to 18. we 25 
ea Pee 3 
» No. a1 +3 45 
» No. 22..... 355 
By BI TRG Bi rccencscctecscseveccveccececeeces soeeces: 3 35 
13-16, Nos. 16 to 18 3 45 
13-16, NOS. 19 ANA 20.......ceccccesceees seotseevebusesone 355 
MDs BO Oe: Di nentsccbsocines ovesne oscocosencgnscebssscocne seal 3 65 
MP EURL EON (ID. cin cedteediivorssnsqeennneetseybaccavenougesuclatl 3°75 
» Nos. 3 Tl. Dilcatnscveacsdasnvssncsneseeonterbesonenen 345 
» Nos. 16 to 18........ eveccneccoovecescocosesocccoccess 3 65 
— |  § eRe eRser I: 375 
Mails MR nahens sign ise sngpongoonescsebockesocssocssvebsseoens 3 85 
* | See een 3.95 
11-16, Nos. 13 tevecececccccscscccccese ee eceeees, 3 65 
BEHT, Bey, BOBO Bo vccccccccccoscconccevesccces soveseeseses 3 85 
T1-16, NOS. 19 ANA 20.......ceccssseeseeees 3 95 
ZIT, INO, BE ocecccesece 4 05 
11-16, No. 22....... finké' encéee eoccooegbquoeseheoneos 415 
tf eee eee 395 
5 My TP MD Sila cncescnscccsssccesetobvsnonssousccessncseese 4 15 
5 es BD BME Diicccccecesscsccccesseceesce 4 25 
) Mabe ‘MR cvccdscseoseccocscuscovecocscoguasevoesesocoossinocees 435 
SD tll dsiasensiabenebescenccsuconsstes 445 
» No. 23 Srceveseseogned 4 65 
Light Band. 
1% to6 by % to 3-16 in 2 
+] to 6 by Nos. 11 and 12 2 ° 
1 to 1% by 8 OF 9-26 Bh ov cccccecscccsvccessccescosseneses 255 
1 to 1% by Nos. 11 and 12............ moll Os 
% and 13-16 by % to 3-16 in...... 2 85 
% and: 3-16 by Nos. 11 and 12..... 295 
% and 11-16 by % to 3-16 in......... eoorS 5 
4 and 11-16 by Nos. 11 and 12..... beoee3 25 
and 9-16 Dy % tO 3-16 im. .....cccccsccccseesseeeees 3 45 
and 9-16 by Nos. 11 and 12.....cc0c.ee00 scocsveeall 55 
by % to 3-16 in 3 75 
by Nos, 11 and 12 3 85 


Wagon Box Iron. 


% inch, beveled edge, by Nos. 11 and 12...... 2 
74 inch « 18 v « 95 


13 and 14...... 3 15 
inch, . " rand 12......3 25 
, 


13 and 14...... 3 45 
Sheet lLron. 


CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oil 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing. Sheet Steel. 





The Cambridge Iron & Steel Co., 


MANUFACTURERS OF 





AND 


STEEL SHEETS, 


CAM BRIDCE, OHIO. 








Cleveland Iron Mining Co,, 


Mercantile Bank Building, 
CLEVELAND, O. 


| 
| 
| 
| 


Organized 1850. 


Total Production to Date, 4,200,000 
Gross Tons. 


Dealers in Lake Superior iron ore 
from their own mines at Ishpeming, 
Mich 

Specially adapted for making strong, 
tough iron, and for carrying ee pro- 

short 


portions of mill cinder and col 
ores. 
























































No. 10 to 14 
No. t 
No. 18 to 21 DALLIBA, CORRIGAN & CO., 
No. ro 4 DEALERS IN 

oO. Se 
No.2 Iron Ore & Pig I 

° ron Ore & Pig iron, 

I Boiler Plates. 

Pa i remy z nx, Rooms 716. 717, 718, 719 Perry-Payne Bid’g, 

‘ank, nch and heavier 2 80 
CNor, ggg anemia CLEVELAND, O. 

° : ce taaeaeseeees eccccescccseces 3 30 

ExtraFlauge, 90 it | ~-“ OGLEBAY, NORTON & CO., 
Solid Fire Box 2 5 30 Successors to Tuttle, Oglebay & Co., 
Steel Boiler Plates—1-4 in. and Heavier. Commission Dealers in 
+ : 300 Irom = Ores, 
Flange net weak date 3 70 FROM MARQUETTE, GOGEBIC AND MENOM- 
Marine Flange...... 4 10 INEE DISTRICTS, 
PATO BOK... ccecccecoccocccccccvecccccocses cco cccesocsesccensceses 4 80 OLEVELAND, OHIO. 





American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Is 
1to2in. inclusive 




















93600 16 Ee  necencenensenenvsences: eocceesee 09 
7-16 to H and 2H% tO 3 it...........ccccccersssecceeees 
% to% in........ 
NS aE 10% 
CO 6 IBd.nccccrcreccccrcccccccvecccccecccccs ceseseccee IT 
¥ tog32and 6% to7in 12 
3-6 in......mam... : 14 
Fiata. 
cts. Bs 
2 to 9-16 wide by 2 to $6 thick.............ccscceeeseeees! ° 
Bessemer and O. H. Steel. 
Machinery... .coccccccccccorccccceee -base price, 3 00 
ye ° R 3 00 
Spring......... " 3 50 
Sleigh Shoe - 3 00 
TOS Calk.......cccrccccccrsssceresssoscccecs ° 3 25 
Cutter Shoes, tapered and burr. ” 3 25 


English Tool Steel. 








Burden Boiler Rivets. 










, %, 11-16 and ¥% inches diameter.............. .4 00 
ridge 4, %, 11-16 and % inch diam............ 4 00 
SCRAP IRON AND OLD METAL. 
Net Tons 
No. 1 R. R. wrought SCrap........cecseseeeeeee $21 00 
No. 1 wrongit scrap..... 18 50 
No. 1 Machine cast scra 13 00 
Tron AxleS......ccccececeeeseeeee 25 00 
Axle turmingS.........-ccccesseeeeceres 13 50 
Wrought turning (free from ca 12 00 
Cast DOrings............scrseresereererees 9 00 
Uncut wrought iron boilers.......... . 13 00 
Steel boiler plates.........cseeeereeee . 17 00 
Grate Basrs........c..cccccrcccccccreccescessoeses . 9 00 
Pipes and flues (Clean).........ssrereserersenee 13 50 
Tank irOn..........ceeceeeerers 13 50 
Hoop and band iron............ceserseseneerrerereee 
Sheet IrOM......cccccccesrrscversocecccvsevccceeseesecesece 
Wrought drillings 
Malleable iron. ........cccsesseerereseseeerereeenenes 


Reported by Messrs. BLACK & Potvock, Cin- 
ci nat’, O.: 

Railroad Wroug?t...........+ 

No.1 Country Wrought... ‘ 

Stove Plate......cccccsocsccereseee - os 





Machine Castings......... + If Oo 
Hoop and heet......... - 800 
Casting Borings..........cseseesererrrs - 909 
Wrought TUurmings.......cceserrrereesesereesees 12 00 








J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Irom Ore, 


Cleveland, O. 


THE CONDIT-FULLER €0., 


Pig and Bar Iron, 


CLEVELAND, OHIO. 


Pickands, Mather & Co., 
IRON ORE - .- 


— AND — 


PIG IRON 


Corner Bank and Superior Streets, 
CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 
Clevelana, ~ 


Perry-Payne R’ld’e, 











Ohio. 


PITTSBURGH & WHEELING COAL C0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 3,000 tons daily. 
Office, 6 Mercantile Bank Buliding, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
JAS. PATTERSON, Sales Agent. 





H. N. HILL & CO. 


Manufacturers’ Agents’ for 
BOILER TOBES. 
PLATE STEEL. 
BoILER RIVETS. 
NoRway IRON RIVETS. 
SMOKE STACK AND GASOMETER RIVETS. 
Bar IRON. 
Bar STEEL. 
STEEL AND IRON ANGLES. 
SHEET IRON. 
SHEET STEEL. 
RAILROAD AND BOAT SPIKES. 
WROUGHT IRON PIPE AND FITTINGS. 
PULLEYS, HANGERS AND COUPLINGS. 
BRAMS AND CHANNELS. 
STEEL RAILS AND CASTINGS. 
GALVANIZED SHEET. 
PORTABLE FORGES. 
RAILROAD AND MACHISTS’ SUPPLIES. 


813 PERRY-PAYNE BUILDING, 
‘Telephone 9s. CLEVELAND, O. 





M. ALLEN, President. 
WM. B. FRANKLIN, Vice President. 
F.B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





GEO. P BURWELL, Gen’! Agt., 208 Superior 
St., Cleveland, O. 

C.A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St, 
Cleveland, O. 


J. E. WOLCOTT, Special Agt., Akron, O. 





Hartman’s Patent Inside Sliding Window Blind 


is the most 


builders pre- 
fer it to any 


furnis’d with 
an automatic 


Lock, 
char 
is an item of 
Immense mag- 
nitude, and 


gives entire 
satisfaction. 
Thousands 
Pam here, send for til 
ts wanted everywhere. nd for illus- 
trated catalogue and prices. Manufactured by 


GARTMAN & DURSTINE, “*yy3 oster, 0.” 


NE OF DUNN’S HOISTING MACHINES, 
O with over 40 feet of chain. Good as new; 

















capacity, 600 Ibs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 
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MACHINERY SUPPLY MARKET. 

















Anvils. 

American..... ° 8D 
Wrights............++ eve |) % 
Bellows. 

’ Hill’s. dis 40 
Blacksmiths Bullock’s.... dis s0&10 
Moulders’..... .......0...0000 coveveses eoeees dis o& 10 

IG. coocereeeee 10@50 
Belting. 
Boston Belting Co’s standard................. .dis 70 
2 see BER ccses0 00.0 .dis 
“e ae “a best dis re 
Hoyt’s Short Lap. ....cccessesseeressessersesrenrees dis 


Cleveland Rubber Co. extra standard .dis bom to 
Shultz Raw Hide Leather Belting, el 
























































































eccccccccceccececccqesooccoceseeceoses covessconesgsocsosccoses 40 
Shultz Raw Hide Leather Belting, double 
and Light Double. ......cccccrscceccoreserees sere dis 40 
Standard, oak tanned...........scceseeesees dis 
Alexander Brothers’ pure oak tanned. ...dis 45 
Blowers and Exhausters. 
B. F. Sturtevant’s............ dis 20 
Boston Blower Co........ dis 35 
SERIE O cocecccusunscocsontncunsabtconpebvennce coccovcesene ved dis 35 
Borax. 
wee -B Bok @10% 
Chalk. 
seit sea a ceinenimniiaieentl tial gross 
White CER YOR..000..00cccce0ee 8 gross ia@ra% 4 = 10 
_. Pa Te De ee Ea “Sis 2 bs 
Chucks. 
Cushman’s 4 Jaw Independent............0000+ dis 45 
Combination. ......0......ceceeereeees dis 40 
“ red Scroll dis 30 
_ 2 Jaw Brass Workers............. 7 30 
$6 DFAT L......2..orncccccccccecccccccees: cocee cee 8 
Wescott’s Scroll Combination............... dis 33 
ndependen mt..... is 40 
” Little Giant Drill dis 30 
Horton’s Universal...........ccccssecseseeeseeseeees dis 40 
388 Independent...............scrseeeeeres dis 45 
Whiton’s Independent...............sseereseeeerees dis 45 
National Combination ccusdaenphenssnesnioonninsed” dis 40 
Sweetland sapepsentpbousssecsoussvasios dis 40 
Almond Drill dis 20 
BHOTHe  — —cccecccececcccccccveseccccsseces ..dis 15 
Skinner’ s Combination Lathe dis 33% 
in Independent a dis 40 
2% Universal Lathe... dis 40 
CD «...ceeccoecessenees 
Cutters and Reamers. 
Cleweland............cceccscccoce sevccececcccceescoees dis 10@15 
Pratt & Whitney dis 10@15 
Standard dis 10@15 
Brown & Sharpe, gy A Cutters........... dis 15 
Gear Cutters............ eoveeGi8 15 
Crowbars. 
GMMt BtCOl...cccccccocceccccccccorcsocoreccccccocccsescosese me 
Iron, steel points 3 
Drill and Drill Sockets. 
Trwvist Arills.........00...0c.ccccccree:seeseseseeeees dis so&r1o0 
Stores Taper and Straight shank to ais sole 
8 10 
Morse oe and Straight shank Sarge 
ccc cccccseccees! $ 25 
pitt ase panaaheline dis 25 
Standard: Twist Drills a eausendidiedeaia dis 55s@ss&5 
Cleveland “ — ** aceccoccee secceeres dis 55@s55&5 
Emery. 
No. 4 to No. 54 to Flour, C. F 
Ei Bb £ re we 2%c 
egs, B D..........+ 
é kegs 4 Ls clown 5Kc 2%c 
kegs # D.......... ee Sic gc 
felbcans 1oiu case 3gc 5c 
10 cans,less 
10 a c Io c 7c 
Emery Cloth and ee 
Barder, Adamson & Co... vesseeeeees iS 45@50 
H. H. Barton dis 50@5°&5 
Emery Wheels. 
Detroit........ dis 55@60 
Norton’s dis 55@60 
DANt..000cccccccccererescccccccccccscoccccvosccsescoeed dis 53060 
0 OS 8 60 
Dellulold..........cccccce cocccesccovereresececees dis 10&33 
a sos cccccscccoccccconscosessooscseooees ceseen aD 55 
Cre eccecececesscsccsscncees eee 8 "70 
TWEETER OE cncovccccccccccce sccvccc ccs cccccecencconeesecocsoes iy 
Vulcanite... dis 10&10 
Files. 
Nicholson. 
Kearne 
Black 
Arcade 
Disston’s 
Western 
Stub’s 
Grobet’s 
Revwnolds Bros.’ Hand Cut........ccceerceeeees dis so 
ndustry File Works, aa CUt........se0000i8 50 
Hammers, 
P. 8. W... ie 40 





Atha new lit, Jan. 15, 1897... is 
Heavy hamuers and sledges under 5 Ds. wg 
over 5 Ibs 14c, new list. 





Jack Screws. 
Tllinois Bolt Co. List.............0ssscscrrseseesee 
Nuts and ua 
Size of bolt inches — Ue 
es 





oe 


In lots less than sos tue * Sp 4 
boxes add rc to list. 
— (wire.) 


Kat Jaly 14, 16B7....ccccccssscese secesecccccceed 
Sas Suandacd Pe Penny walls, # er card md > 


Oilers. 
Zinc and —_ setae 
Brass and Copper 
Malleable (Hammer’s), No. 1, $3.60; No. 2, $4.00; 
NO. 3, $4.40 ® doz dis 





sneeneeeeeceorereccees 


Packing, Steam. 













































































Boston Deliine Pe evsegcened dis 60 
American Packing Hemp peneeceonneseveses 8 Dro@i1 
Russia Packimg «= ‘S ssecececevsesseceesee eee 8 14 
Italian Packing e enn ee D1z@14 
Pinmbago Piston : t) 
MOrrr90Tr’s ** —sccocccccesccccccccecs socccececcoses 8 so 
>quare Flax “ B so 
Sheet Rubber... eeceesere Bh .2&24 
Excelsior Si Sh oct hears & Ib48 
Railroads, sor 6 Ds. frs dis 60 
o 7 Ds.... $13 dis 60 
Pulleys. 
Iron Pulleys, Walker List dis 45 
Medart eg ‘ —— 
Split Wood LLSYSB.......cccccscccerecceeeeees dis 50@35 
Rivets. 
Iron, Thousand, list November 17, i 
nee & 50 
Iron, Ordinary, Cooper’s Block and Carriage 
list November 17 ..dis 59 
Copper. dis so@so&ro 
Rope. 
Manilla, % inch and OVET...........csssseeee OB Dis 
Sisal, & "Emch and OVE sccceccccscsesseceseeseees 9 ig 
Sand Paper. 
B. A. Be CO......crccccrcercccccccccces soreee cecceooes dis4s@50 
H. H. Barton’s.. seabeneseuesoee eee oe 
New England | eaapancssmmeanne Nati dis 40@50 
Barton’s Garnet is 20 
Saws. 
Disston’s Circular.........sesoserseerersreserseers «dis 45 
“ Band dis 20 
” Scroll -.-Net 
Hack Saw Stubs dis 20 
Ba ORER.ccccessecccccese-soceseces <coneced dis 20 
- “« Star dis 20 
Saw Swages Disston’s........cccccsecsccsessereeees ro 4 
Atkins’ Cicular Saws.............scscsssessesssees 
- Mill, rd —_ Drag estan —_ pe En 
” Wood Saw dis 40&10 
m Silver Steci “Diamond _ 
Cross-cut Saws.............. dis joc per ft 
" Dexter Cross-cuts............ dis soc 
” pe ee dis3zoc “ 
” Tuttle Tooth Cross-cuts..dis asc “ 
« _ One-man Cross-cuts......... dis 32¢ 
No.1 Handles a dis od per pair 
No. 6 dis 16c 
oh oe Tools ceanepeasemneaniin ail 
Perfection “5 —sa.cccocccreccceeee eveees I 
Detroit Saw Works, Circular. 
- ye et en 
” . CIR cccecccnceesccscosved dis 45 
Screws. 
Wood Screws—L ist Jan 27, 1889. 
Flat head iron..........ccccosecceeereees dis 50 
Round head iron.............. dis 40 
Flat head Drass...........cccccrresscseesesseses sores dis 45 
Round head brass..... dis 
Square Cap. ...........cccccceesecsecsessesecseesseseees dis 
Hexagon Cap dis 60 
Set C. H.C. dis 70 
Machine, flat head, irom............ccccssess-seeee dis 65 
Machine, round head, Be csscrnnvecesenccescsnci 8 60 
Bench and } hand— 

Lag OF COBCH...........0.eseeseeseseeseooees dis 75@75&10 
Coach, patent gimlet point............ aenesestaea 275 
Shovels and Spades. 

Ames?’ list November 1, 1885.......c.seesereeess dis 20 
Dems... cccccccccersccsosscecsee cccsoncocccoccccscoscsces dis 5.25 
Hussey & Binns, railroad.........sseseee dis 8.00 
Taps. 

Cards, Hand and Nut to 2 in...........dis8 50 
Carpenters’ 538 $6 pesenceseed dis 50 
Morse . . © suiuel dis 50 
Pratt & Whitney i * new list dis 10 
Machine SCTEW TApS....ccccsscseccrerrereeseeenes dis 55 
Pipe Ph ny CO BIG Iaderecccc.cccccccecccoccsceccccossees dis 70 
Stay Bolt Taps..........cccccrrrrecesssecsesrereeseneres dis 25 
Stove Bolt Taps...........cccserssscseseeeeseresssesenes dis 50 
Pulley Taps......cce seeeeee dis 40 

Twine BC. B. 

No. 12, Flax Twine, ¥% and %Db Balls... -21C¢@29¢ 
No. 18 48 ong Be = 
No . 36 “ “ “ ..16C) 27¢ 
2-Ply Mammy. 8 & 4 » Balls “dpring Twine) Ore 
Z-Ply '° — TD _ Balls... ...cceeee cocccceeeeeeee 2@12%c 
-Ply ‘ %D see coccnssoeccoesesocees: Ho 
tion wiesion T 5 Balis SN Wicckccricsacnnst 15@16c 








FOR RENT, WITH POWER. 





SPLENDID LOCATION FOR LIGHT MANUFACTURING. 


On or about December 1, 1890, we will remove our entire plant to the new 
Vincent building, on Vincent street, between Music Hall and the Hollenden, 


now occupied by the Dangler Stove & Manufacturing Co. 
entire building, which has a frontage on Vincent street of 47 feet, a depth of 
100 feet, and an aggregate floor space of 24,000 square feet. 
will rent to the right parties about 5,000 square feet, with power. 


We shall take the 


Ofthis space we 
The building 


is located in the centre of the important business district on Euclid avenue 
and Superior street, and was especially designed and constructed for power 


purposes. 


is heated with steam, and has gas and water on all five floors. 


able. Apply to 


It is lighted on three sides, is equipped with large freight elevator, 


Terms reason- 


THE CLEVELAND PRINTING & PUBLISHING CO. 


Cox. 6T. Cx.arm awd Woop STREETS., 


CLEVELAND, O. 





























Vises. 
Solid Box dis 60 
Parker's. dis 20@25 
Prentiss. dis 20 
Stephen’s...... dis rites 
Barrett’s > 
Miller’s Fails............. dis 2 
BEOrrill S..ccccocccsccccccccccvececov cesses ccostsccosed dis 10@15 
BEB WOTGreveseeresevescseees dis 30 
Wire. 

New List, Jan. dy 1884 

Brass and COPPEe.............sseseresesseeereeeses 


copper 
= and annealed, _—_ as. dis aT 


dis 
™ ea a oe 10& ; 
Coppered Nos. o to 18, market ist..dis 708 5 
vanized Nos.oto18 “ dis 65&5 




















Tinned market Nos. 0 to 18..........000 cesses dis 67% 
Tins rs i di paren 
nned Broom Wire............cees0» 8 10 
Annealed Fence, Nos. 8 and 9.......006 see ooo 8 75 
Annealed Grape, No. 10 tO 14...........se0ee0+ dis 75 
Stub’s Steel Wire regular............ $6.00@D dis 3 
Wrenches, 
Coe’s TENUINES, ..........0ceeeseeeee dis 50 
Girard Standard..............csssessres sees _ ~ddis 708&10 
Agricultura is 75&10 
Mechanics’......... dis 4. & 3 
Bemis & Call's Combination «.cscsvessesseeos--i8 35 
Donohue’s Engineers dis aoakie 
Lamson & Sessions Engineers........ eoccesed lis 60 
Billings & Spencer’s Drop Forged. qi 
William’s ° 
Alligator si = e 














Webster, Camp & Lane Machine Co. 


r 


TLR Ne tae ay 





MANUFACTURERS OF ; 


Mining Machinery, 


improved Band Friction 
Hoisting Machinery, Geared 
or Direct Acting, for round or 
Gat rope. 


Wire Rope Haulage 
Machinery, 
Endless or Tail 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Rope 


Automatic or Slide Valve Steam @astnes, Sheaves, 
Cages, Buckets, Etc. 


@@ Send for Catalogue D. 


134 N. Main St., AKRON, OHIO. 





Magnetic Concentration of Iron Ore, 


Ball-Norton (Monarch) Electro Magnetic Separator. 


Phosphorus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 


and non-Bessemer ore converted into Bessemer Ore. 


resp >-ndence so icited. 


Samples treated without charge. Cor- 


H. E. COLLINS & CO., Agents Magnetic Separator Co., 


BANK OF COMMERCE BUILDING, 


PITTSBURGH, Pa. 


ALDRICH CouRT, 45 BROADWAY, NEW YORK 





THE THOS.D.WEST FOUNDRY, co 


CLEVELAND, 0. 


Mm — 


IRON.CASTINGS. 


DAILY MELTING CAPACITY 7S TONS-SPECIAL 
FACILITIES FOR ECONOMICALY TURNING OUT 
SMOOTH CLEAN CASTINGS. 
DUPLICATE WORKA SPECIALTY 


— 











Wwa7. Ex. LaFountaine, 


/ MANUFACTURER OF 


VENTILATING FANS AND BLOWERS, HANGERS, 


Carpet Cleaning and Laundry Machinery and other 
Special Machinery. 


1335 Lexington Ave., = 


CLEVELAND, O. 





Detachable and Roller 


CHAIN BELTING, 


MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
CONVEVOrS, 
Drive Belts, etc. 


For handling materials of all 
kinds. 








amas |) Send for 1890 Illustrated Cata- 
aa iap logue. Address 


A The Jeffrey M'f's Co., 


183 East lst Ave,, 








COLUMBUS, O. 


F. A. SACKMANN, 


16 Huron St , Cleveland 0. 


STEEL ALPHABETS 
STEELNAME STAMPS 


SVANING SRANOS 











Steel Name Stamps (1-16, 3-32 
or inch letters, 15c¢. per letter: 


ATENTS 2’ & CO, 
Patent Attorneys, 
29 Euclid Ave., 


Cleveland, O. V. § and Foreign 
Patents Procured. Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, ee 
and Title of Paten; Send f 
pamphlet. 


PATENTS 


WM. M. MONROE, 


SOLICITOR & COUNSELLOR, City Hall 
Room 48. 








—, 


USE poor rrinting when you 
can get the best at the same 
rices, of the CLEVELAND 
RINTING & PUBLISHING CO, 


Cleveland, O. 
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Jars, s 














Tep Iron ‘T'Raprm Review. 
OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 


OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 




























































































































































































































FORGING, LDING, BRAZ. MAIN STREET, SPRINCFIELD, MASS. 
ey THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. s. 
S. COLLINS, Tempce Court, 7 BEEKMAN ST., ROOMS 814-816, NEW YorK CHILION JONES, Gan 
s ‘ ° ANOQUE, ONTARIO. 
Represented by {wi PICKETT, SON & CO., 170 Lake 81. CHicaco, ILL. G. M. SMITH, Los Anaetes, CAL. 
HALL STEAM PUMP CO., PittssurcH, Pa. Also for Michigan and Indiana.ia, 
“FSEND FOR CATALOCUES. =a 
HAR DWARE MAR KET. | Nos. I 5. 5X. Tacks, Brads, Etc. American iron cut tacks........... dis 67% &10&10 
Basins, wash— New List, Oct 890 COPPEY tACKS.......cecccccrscesers seeveeeeGS 50 
| 10% inch 200 2.25 seu ’ F ew List, Oct. 19, 1590. Copper Snishing and trunk 8 50800 
Augers and Bits. | 2° inch.. 225 275 3 25 | American iron carpet tacks all kinds Cigar box nails dis oY 
13% inch 275 325 375 dis 7o&ro&r0 | Finishing mails..................esssssesesseeserseseed 
co BUMETS ANA DItS.....000.-.eeeeree «+... Gis 70 15. inch.. 325 375 425 | Steel carpet tacks all kinds.......... dis 7o&10&i0 | Hungarian nails and miners’ tacks.dis Cages 
SM€11'S....serserersesresrscseseerssrseeee seeneeeeeeeeenes dis 60&5 | Bowls, fruit................ ee 3%. Swedes iron carpet tacks, all kinds Gimp and lace tacks. .........sssseseesesssee dis 708&5 
Cook’s Douglass Mfg. ‘Co seeeeceeesesesevesesceeees dis 55 Servers, 12 in.. 2 25 dis 70&10&10 “ tinned.................di8 66810 
Russell ng i augers and bits............ dis25 | Baskets, waste paper, 13 6 oo Swedes iron tackS...........0:00-ss0s000 dis 7o&1o&r0 | Trunk pars Clout malls.........ccssee cvsseeees hd 6695 
Expansive Bits, Clark’s small, $18; Spittons, “ Daisy,” pressed Swedes iron Upholsterers’ tacks. _ 7o&i0o&10 | Tinned trunk&clout nails............dis 66&10&10 
large, $26...........-... seseeteennnanens revenes dis sO i BA teeta erm ee 40 450 500 | Tinned Swedes iron tacks............dis 7o&k10@io | Basket nai's .......0000 deseccenecnese sveere G8 66810& 10 
Hollow Augers, [veB’.........ccssessseeeese-ss 8 25&10 10 and 11% inch................. oo 650 750 | Tinned Swedes iron Upholsterers’ Chair nails. dis 10&10 
ae “te auger, Bonney’s Kajuat Was dite No. 1 plain; No. 5 decorated; No. 5X ite tacks... dis 7o&10&10 | Common and patent brads dis 10&10 
eeeeecoseeee decorated. 
H ioe Augers, Stearns’ Adjust. 
aoe, WF _ i Ss 20810 Gimlets. 
Gimlet bits, common.......... per €TO8S $3 254.00 | wail and Spike.cecccsccsssense enesseee dis 50&1 
Standard Bit Stock Drilis............. is so&i08&s Double cut, low | EAR eS ear y 
Ship Augers is 1s&10@1SK10KS | “Bee”... ecssesesseeeenee TOSS $12, dis 25@2s&5 ’ 
Makers’ and a — 
akers’ an ran ; 
panied quay ....8 doz $8 00 a a. Pa oe +18 sok ro81e@70 MANUFACTURERS 
ee eeeeeeeeceeeeeceeee eee eeeeee - ntou oe * 
Full ‘polished seccceceesces ° ay lader’s ne oe 
Bolts, few ‘a Fotent ee wu in., $12; 4in., $10, Aso 
Cast iron barrel bolts.............000++ eoceveve sree GiB 70 ala a Saeed aise 8) 
Cast iron shutter bolts, etc.......... slong Ais fe | Bicherd’s dis 30@30&10 
Cast iron chain bolts....... 0 eoccccece cocccoreoGl dS Io Horse Nails. 
Ives’ — = jag mee eveees 7? No.10 9 8 7 6 
Wrought iron barre ccccesecscccccccceoseeGlS JO 
Wrought iron square BOIS ....esnmncn die > | Pateam GB. 19 30 30 29-2 ale Works: SALEM, 0; FINDLAY, 0. 
Wrought shutter bolts......... ete ecnnseoned dis Go&I0 | fesey.’ dis a5&10 
1 eae — 
Carriage, common, new lis 8 70&10&7 | orse Shoes. ; = 
Tire, common, new list......... oe seotenneoncend dis 70 | Burden, at fActOry...c.ccceccescecseeceseeenes 8 keg $4 00 General Office ” SALEM, O. 
Carriage and tire, P hiladeip pat- “ai | R. I. Horshoe Co., Perkins’ Imp. at 
tern...... os 8 Io | factory ") keg $4 co 
a eee ye Shoes, at factory...cccccecB Keg $$ 00 
Machine..... PAE seseenen sesh 7s&10@8o Knobs. BRANCH OFFICES: 
pee 8 75&1 
iecsietiians ‘ited Fong os a aRaREnaimete Xoo 251 Broadway, New York. 209 Phenix Bldg., Chicago. 
¢ Hematite door knobs, new list... “ig 4081 = is. j ’ 
sevens Gis SOKIO | Door mineral...........: vsesssseeeeeeeseererei8 65C cook 123 Soulard St., St. Louis. 4 Wiggins BI’k, Cincinnati 
Butts. Door Por, japanned............ssseeeserees Sis 75¢@78c 
Wrought brass dis 75810 Door Por. mickle..........cccsserereeeseeceeees $2 00@2 25 
Cast brass, loose joint............ses0see eooveediS 3356 Doer For. plates...... $2 00@3 25 
Cast Iron— Locks, Bolts, Etc. 





Past Joint bros pa Laer eta We will make your patterns 
Escutcheons and keyS..........ccccsccssorees iS 60 


Bliguis mica prcanadicare| Cheaper and better than 









Bell putls, genuine bronze............... ...dis 60&10 
Lever bell pulls, genuine bronze........ -_ 60& 10 
Butts’, SS ae i 
Butts’ bronze piated one : can be done elsewhere. 
Store door locks and latches.. ms 
BESTS GOOT WAMAII icescccresessccceescccsccccees i 
Shutter hinges&flaps,genuine bronze.dis 60&10 
Shutter hinges, bronze plated..............0+. di 
Flush bolts, genuine bronze......... .. di 
se pin oe knobs. genvine bronze.... 
Ree ia és ean Shutter bars, genuine bronze....... ae 4 
Light oose pin. penciisemenseccevebasensenseenssenahe Sash lifts, genuine bronze. A SEES: dis 60 
Carbonized Felt and Building Papers. | Push dlates, genuine Wronse nse dis 6 
a = : , Drawer pull, genuine bronze................... dis 70 
(POWERVILLE BRAND.) : 4 
, : ter box pl g b becu 
; | Por sotto | Maser ee meme CLEVELAND, O. 
. where Bres., Detroit. 500 sq. a Bishop’s Buckeye Sash Locks...... $B gross $4.80 
eS ey, eee eee $1.25 






“A,” Stringed Roofing, Ligh’. . 
nt ’ Stringed Rvofiag, Medium 

’ Stringed Ro fing, Beary 

a Rosin-Sized... 


+ 1.§0 Plumbs and Leve s, 
0 FA cic incrssenesntsbantineneannel dis 7o&10 


. 1.00 | Pocket levels. .. .dis 70&10 FREICHT AND PASSENCER 


Davis’ inclinomete -dis 1o&10 
MILCELLANEOUS. 


Pumps. 
2 Asphaltum, Trinidad Refined, @ ton.....$30 00 - 
Asphaltum, Fine G ae, # ID................. .08 Cistern, best makers.................00++ dis pohse@ se 
2 Coat Ter Perey Fae, Oe WD -rredcesisacseseciccaes 2 Pitcher ‘spout, best makers Gia Goh reghens 10 
- Coal Tar Felt, 2 Piv, @ roll 108 sq ft...... 142% | Pitcher spout,cheaper goods.......... dis 70@70&5 a 


Coal Tar Felt, 3 Ply, @ roll 108 sq ft...... 1.85 


















































imal 
ROOK IS PUR, Wi WO), co cssciacecoscosncessnsceses .09 Pokes, An ° 
x Bishop's I. KX. Ly.....sccccccseceeee: iaionanenea $8 doz $6 oo 
€ Chains. Bishop’s O E............ ....8 doz $5 25 L S. GRAVES & SON, 
4 Revised List. Bishop’s Pioneer........ oe doz $3 75 
: Trace, 6%- ee ee. *" pair 1.03 Bishop’s American eecccere Ceecceceecesecesees * doz 275 Main Office and Works ROCHESTER N. Y. 
Trace, Ch-1os EE. ¥ pais 9 eA RO 50810 Rakes. ’ , 
, DE cinnanians 1.11 
5 G Cast steel seed 8 70 BRANCH OFFICES: 
ri German Goll. list of fees te te Ree, | Malleable.....-.-- BEA RR EM dis 70@70& 
aay Gal es NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building 
vanized Pump Chain........ ........000+ $B Bb: Razors. 
f Jack Chain, Iron............000 keesbhonneaa dis yh 5 DETROIT, Hodges Building. 
i Jack Chain, Brass. dis 75 | J. R. Torrey Razor Co.....scccssseerseesseeeeesees dis 20 
Wostenholme & Butcher $10@£...dis 10 SEND FOR OATALOGUE. 
Chisels. RIBS TARO .ccccccscccescovccccsesccee es cco cceses dis $9 50 net 
Socket Framing and Firmer...............00. dis 75 Rat Killers. 
Socket Frami 
Coches Firmer sad Framing, Se enenenta DPa WEE Boescercccsescecsessccecocsnnvessanes $ gross $15 00 TT ww Ee PD. s p=} ww eo] ».~< Kas ES es te 
‘a A Cae seoeee G8 3085 Scales. 
Tanged Firmers 8 408&I0 * 
o Hatch, Counter, No. 172.......csessseeeee $ doz $21 oo 
utlery. Hatch, Tea, No. 161. doz $6 75@7 00 
OIG iestasssvassaeeocenacs net | Chatillon’s Grocers....ssssseeee correrseeseeres 
Excelsior Pocket.......ccccccsccssscssccsssscnsecnsecsseesB@t ee ee t Als pOpkre 
! a e ms, List o 
i Fibre Ware—Standard. 12, 1882.. vais So&1o@so&10&4 | Wrought iron open hexagonal turnbuckles. The only buckle made that has 
He Screw Drivers. 
; Nos. 1 §. . 5X. 
. Pala, wales, 12 Atenveneesosnese $4 00 $4 +0 $...... Stanley R. & 1. Co.'s Varnished | dil a perfect wrench Made from charcoal 
Bb 9A DBBocecercscccscccceccoccesses 4 BD GD cences BTIGIECB.....cccccee coccseccesssesceccovesesovooes- 
P ae Re 7 a4 ° Pe ee Stanley R. & L. Co.’s Black Handles..dis 60&10 
Sugar sidinideiediadianinnaeated as Oe BM ene Sets interchangeables...............% dos $18 dis as hold. iron. 
ie | eee ee ie he “oa 
OS PERRIS OD deneia nauk Squares. : 
chamber’ aa gil and rote gts gases | THE CENTRAL IRON & STEEL COMPANY, 
yw OT =. sevnenenenerenees 6 $0 750 850 | Nickel plated... ssssssvsssernseeee o@8o 


Disston’s try square and T bevels......dis 45&10 BRAZIL, IND. 


Jars, slop, 5 and 5X 14 Qt... 8 @@ 9 00 10 00 Winterbottom’s try and MILES ssevceornncis g0& 10 a@ Sole Manufacturer. 
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Classified List of Advertisers, 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (ft) oncea month; 
the double dagger (t}) once in three weeks. 








Pack. 
Aluminum— 
Cowles Electric Sputing & J a 
Co., Cleveland... . 16 
Acids — 


Jarecki Chemical Works., Sandusky, O... 17 
Bath Tubs — 

noe Water Heating Co., — 

go, M11... —— 

Bolts Baa” Bolt Machinery— 

Upson Nut Co., Cleveland...............sss.scses. 16 
Books— 

ted Carey Baird & Co., Philadelphia, 





Belt Holders— 
*W. R. Santley & Co., Wellington, O........ 20 
Boilers and Boiler Attachments— 


Babcock & Wilcox Co., New York............ 20 
Wm. B. Pollock & Co., Youngstown, O..... 19 


Blowers— 

W. H. LaFountaine, Cleveland, O.............. 14 
Camp Stools— 

Acme Manufacturing Co., Springfield, O.. 1 
Coal and Coke— 

jo & Wheeling Coal Co., Cleve- 





et eocesceee 13 
Cornice Work— 
W. H. Mullins, Salem, O............ccccessesceeer 10 
Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O...... usenet 
Car Wheels— 


Bowler & Co., Cleveland.......... sesescors sescesvee 12 
Chain Belting— 


Jeffrey Mfg. Co., Columbus, O.............s0000 14 
Carpet Cleaning & Laundry Machines— 

W. H. LaFountaine, Cleveland. O............. 14 
Damper Regulators— 

*Curtis Regulator Co., Boston, Mass....... 18 
Die Makers. 

Avery Stamping Co., Cleveland............c0000. 12 


Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 12 
flevators— 

L. S. Graves & Co., Rochester, N. Y.......... 15 
Explosives— 

Hercules Powder Co., Cleveland................. 18 
Electrical Manufactures— 


eveland Electrical Mfg. Co., Cleveland — 
rush Electric Co., Cl __ ES 


Elevator Buckets. 

Avery Stamping Co., Cleveland................. 16 
Emery Wheel Machinery— 

J. Wendell Cole, M. E., Columbus, O., or 

—  ? ee wieapanscedas wesnenee 20 

Emery Wheel Flanges — 

*Edmund R. Ware, Chicago, I11.............. 10 
Engravers and Klectrotypers— 

Eclipse Electrotype & Engraving Co., 














Cleveland.......... 7 
Union Electrotype Foundry, Cleveland.... 16 
Engines (Steam) 
*Chandler & Taylor Co., Indianapolis, Ind. 12 
= . Leffel & Co., Springfield, Se 18 
m Tod & Co., Youngstown, fe) 18 
Skinner En ne Co., Erie, Pa.... 18 
Aetna Machine Co., Warren, O . 18 
C. H. Presley, Cleveland.............cccssesseeees 12 
Gngines (Gas)— 
Schleicher, Schumm & Co., Paladsighin, 
Pa. 0m Ceica go, T1.........ccccccscscorcccsseseoses 19 
Ven Duzen Gas Engine Co., Cincinnati, 
17 
Engines (Hoisting)— 
John F. Byers, Ravenna, O............sccseseees 1I 
Engines (Oil) 
C. H. Presley, Cleveland, O.............cccccssess 12 
Engineers’ Specialties— 
*Curtis Regulator Co., Boston, ¥en 18 
Sensible Packing Co., ’ Chicago, a 
Ejectors— 
James Jenks, Detroit, Mich 12 
Flue Cleaners— 
{Butman Furnace Co., Chicago, II1.......... — 
Files, Makers of— 
R olds Bros., Columbus, O...... eeoese deenne 20 
A. & H. Gough. . lea aaa 12 
Parkin & Bosworth Co., Cleveland............ 20 
Forges— 


Cleveland City Forge & Iron Co., Cleveland 20 
‘For Sale— 
Foundries, Furnaces, Machinery, etc........ 16 
Foundries— 


Bowler & Co., Cleveland.............ssses-++ 2& 16 
Thos. D. West. Foundry Co., rane a - 14 


Foundry Cupolas— 

Victor Cx lliau, Detroit, Mich..... 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Maszs......... 18 
Furnace Feeders— 

Brightman Stoker Co., Cleveland............. 18 
Galvanizers. 

Avery Stamping Co., Cleveland................. 12 
Gas Machines— 

Detsait Heating & Lighting Co., Detroit, 


seeeneeeeeesseeeeeeeseseresesseesescereesceoons scceceeee II 


Gear Cutters— 


Palmer, Cunningham & Co.,Philadelphia, 
Pa ° 12 





Galvanized Iron— 
*Cincinnati Corrugating Co., Piqua, O..... 10 
Heating and Ventilating A pparatus— 


“rou, O _— & Ventilating Co., Ak- 
sidietatiinaeiladlaees seahebannininiiuiniiaadinn cocccoees ZE 





Hose— 

Fabric Fire Hose Co., New YorK.i.....c00005 19 
Heaters and Puri fiers— 

Stilwell fs Bierce Manufacturing Co., 3 


Laidlaw & Dunn Co., Cincinnati, Sem 12 








E. G. T. Colles & Co., Chi CABO, cicvecrcctescveese 12 
Hangers— 

W. H. LaFountaine, Cleveland, O............ 14 
TInjectors— 

Columbia Injector Co., Cleveland.............+ 12 

Penberthy Injector Co., Detroit, Mich...... 20 
Iron and Steel Roofing— 

Sykes Iron & Steel Roofin we Niles, O... 19 

bar ~ “tamed Iron Roofing , Cambridge, 

eeeeeeses eeees I 
Garry Iron Roofing Co., on “he 
Standard Iron Co., Bridgeport, O............... 





rt, O. I 
Thompson Manufacturing Co. Cleveland, 19 
W. J. Burton & Co., Detro 2 Mich... 
Berger Mfg. Co., Canton, Livsodsbebeuensdenouse 1 
-Holton Iron Roofin + Lisbon, O. 19 
Eberts Bros., Detroit, Mich mpooecesoocseses secees 
Iron Ore, Bar and Pig Iron— 


Dalliba, Corrigan & Co., Cleveland............ 13 





Oglebay, Norton & Co., Cleveland.............. 13 
Outhwaite & Co., Cleveland............... 13 
onait-Fuller Co., Clevela i: evccccce E 
Pickands, Mather & Co., Cleveland... 13 & 1a 
H.N. Hill & Co., Cleveland..........c:.-.cconee woody 4 
E. C. Pope, OO ec cesdcscsoeiascinccocionns 13 


Cleveland Iron Mining Co., C’ eveland...... 13 
Iron Mines for Sale— 





Fie PUNE “Tse cencesesaccrevineistuinsedions II 
Lathes— 

H. L. Shepard, Cincinnati, 0O............ eccccccce IB 
Manufacturing Sites— 

Chas. G. Eddy, Norfolk, Va..................0008 7 
Mining Machinery— 

Webster, camp & Lane Machine Co., 

Akron 14 

oconelanad & Bacon, New York....... cain 18 

Machine Shops— 


Webster, Camp, & Lane Machine Co., 
Akron, O 





Machinists’ Tools and Supplies— 


Parkin & Bosworth, Cleveland..... 
Garvin Machine Co.. New angen 
Cc. H. Presley, Cleveland, O ue 


Oil Fuel Process— 








Aerated Fuel Co., Springfield Mass......... is 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa......... 14 
Patents— 

Osborne & Co., Cleveland 14 

Wm. M. Monroe, Cleveland.................ss000 14 

*Thos P. Simpson, Washington, D. C........ 14 
Patterns— 

Gobeille Pattern Co., Cleveland, O............ 15 
Pumps (Steam)— 


Laidlaw & Dunn Co., Cincinnati, O.... 





Rumsey & Co. Seneca Falls, N. ¥ 18 

Van Duzen & Tift, Cincinnati, Oo... al 
Printing Inks— 

Ault & Wiborg, Cincinnati, O...... Sncntnenn a 
Paint— 

Iron Clad Paint Co., Cleveland, O.............. 12 

Akron Chemical Co , Akron. O...........ccsssee II 


Perforated Sheet Metal— 
Harrington & King Perforating Co., 
Chiacgo, Ill 
Pulleys— 
Ohio Pu‘ley & Machine Co., Warren, O.... 11 
Pipe Cutting & Threading Machines— 
*Wells Machine Works, Fostoria, O.......... 7 
Packing— 
Sensible Packing Co., Chicago, I11............ 10 
Pipe Fittings— 
loons B. Potts Pipe Fitings Co. Columbus, 





Punches and Shears — 

Long & Allstatter Co., Hamilton, O......... 12 
Rolls and Pinions— 
Totten & Hogg Iron & Steel Foundry 








ik NE eae eee 20 
Railroads— 
Time Tables, Etc 17 
Railway Supplies— 
Bowler & Co., Cleveland 12 
Cleveland City Forge & Iron Co., Cleve- ee 





Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....... 13 
Saws— 

Peter Gerlach & Co., Cleveland.... 
Saw Mills— 

*Enterprise Mfg. Co., Columbiana, O...... -- 
Shafting— 


eeeereccseess II 


Shapers— 

*J. Steptoe & Co., Cincinnati, O............... 20 
Second-Hand Machinery— 

D. K. Norton & Son., Cincinnati, O........... 16 
Steam Heating Apparatus— 


*Curtis Regulator Co., Boston, Mass......... 18 
Doves Heating & Lighting Co., Detroit, 





Steam Boiler Saenenenes— 
Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Comn,.....ccccosesoeres 12 
Steel Stamps and Stencils— 


. H. Fleharty & Co., Cleveland..........s0.0000. 16 


A. Sackman, Cleveland, O...............c000+8 14 
Sheet Lron- 
Cleveland Rolling Mill Co., Cleveland....... 13 


Cambridge Iron & Stcel Co.,Cambridge,O 13 
Steel Castings— 
Chester Steel Casting Co., Philadelphia, 





me. Steel— 


Standard Iron Co., Brid +. ees eccescee 39 
Cambridge Iron & Steel Co. ,Cambridge, O 13 





Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland........000+00. 12 
Stokers— 

Brightman Stoker Co., Cleveland............. 18 
Stove Pipe Crimpers— 

Acme Manufacturing Co., Springfield, O.. 11 
Tinning Steel, Etc. 


CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


FJF\HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Ca Carriage, M Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 


Coal, Lron and Ure. 




















Avery Stamping Co., Cleveland 12 
Twist Drills— 
Cleveland Twist Drill Co., Cleveland......... 20 
Turnbuckles— 
Cleveland City Forge & Iron Co., Cleve- 
land 20 


Central Iron & Steel Co., Brazil, Ind........ 15 
Tackle Blocks— 
Fulton Iron & Engine Works, avon, 








ene ‘san Furnaces— 

W. S. Hutchinson, Chicago, 111........ padcooecs 20 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 

*F. Powell & Co., Toledo, O........cccccscssesseees 20 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 12 
Wire Nails— 

Salem Wire Nail Co., Salem O...............006 15 
Wood-Working Machinery— 

Indiana Machine Work, Ft. Wayne, or 





aimee II 

Egan & Co., Cincinmati, O...........cccsccsssseees 19 

G. H. Scanlan & Co., Portland. “Me hetnisbndiese 16 
*Battle Creek Machinery Co., Battle 

ey, SEN nianiicccinabisnd iepsncosvsck cecnsestades os 








GREAT BARGAIN in second-hand Plan- 

ing Mill Machinery, Engine, Boilers 
Shafting, etc. A complete outfit at one-half 
its value. L.S. CoLBURN, Agent, 87 Prospect 
St., Cleveland, O. 


WANTED. 


A COMPETENT TINNER for inside work. 
Must be temperate. Address, 


THE G. H. GRIMM MBG. Co., 
Hvupson, O. 


WANTED. 


COMPETENT FOREMAN fora machine 
shop employing about 50 men; the fore- 
man to work under the instruction of a gen- 
eral superintendent. Salary moderate Works 
located in a small and pleasant town near 
Cleveland. Applicant must came well recom- 
mended as to character, experience and 
ability. The works are engaged in manu- 
facturing heavy machinery. A permanent 
and desirable opening for a good man, Ad- 
dress, stating age ana giving experience, 
MANUFACTURER, 
Care IRON TRAD®& REVIEW. 











SECOND-HAND MACHINERY. 
No. ENGINES, 

12—35 h. p. Richmond Machine Works. 
33--60 to 70h. p. Horizontal Side Crank 
49—50 to 60h. p. ee |. Ree 





81—10 to 12h, p. Side Crank ... 100 
ae yd 200hne p. Horizontal Variable Cut-off 700 





































130—25 h. Dona Bide Cramkk ..cccoccccccossicee 
142—50 h. p- Balanced Horizontal Side Crank. 350 
144—30 h. EES AREER EE EET 300 
171—5 h. p. P vertical Center Crank.. oo 90 
178—16 h. p. Horizontal.. 190 
1s4—60 h. p. Balanced Side Crank........ 400 
&—I4 h. p. Self Contained Side Crank 125 
197—10 h. p. Balanced Side Crank............ 100 
202—20 h. p. Center Crank 

207-20 h. p. Center Crank 

208—20 h. p. Center Crank. 

209—12h. p. Center Crank. 
210—16 h. p. Center Crank....... 
211-16 h. p. Center Crank. 
23—20h. p. Center Crank. 

204—20 h. p. Center Crank. 
205—20 hh. p. Center Crank.... 
206—20 h. p. Center Crank. 
STATIONARY BOILERS. 
77-8 h. . Tubular... 100 
103—75 h. p. Tubular.. - 450 
123—35 h. . Tubular, BMOO. hi oe 225 
149—25h. p. Tubular........ 275 
19S 1e-s 2 75h. p. Steel morisental Susulse, 7 
170—75 h. b. “Horizontal, TTR ccceenns 325 
183—40 h. p. Horizontal Tubular.. ecoe B50 
199—30 h. >. Horizontal Steel Tubular............. 300 
MOUNTED PORTABLE OUTFITS, 

192—16 h. P. Portable on High Wheells.............. 500 


181—20 h. p. Portable on High Iron Wheels..... 600 
a ay ty ’p. Ver. Com. Baxter — and 








- Portable Engine and Boiler, skids 400 
135—25 h. p- Portable E ngine and Boiler, 500 
154—10 h. p. Portable Engine and Boiler, ‘* 300 
15s—12 h. .: Portable Engine and Boiler, ‘** 275 

8—10 h. p. Vertical Boiler and Engine, Base 300 


Portable Locomotive Style Boilers. 











48—10h. p. Portable Fire Box, skids peaebnenesasee 150 
coe oe ey OO nana eteguen anes 25 
153-25 h. p. Fire Box, ef .. 300 
191—10 hh. p. Fire Box, ¥ - 140 
200-20 h. p. Fire Box, wheels... o. 215 
6—35 h. p. Fire Box. skids... -- 300 
78—15 h. p. Fire Box. Bes - 225 
83—60 h. p. Fire Box, " . 500 
48—10h.p. Fire Box, 7 . 140 
113—18 h. p. Fire Box, ee - 175 
101—25 hh. p. Fire Box, - . 300 
116—16 h. p. Portable, Pe es cove 220 
165—12 h. p. Fire Box, Scns oe 
VERTICAL BOILERS, 
25—15h. p. Single Flue., 19 
138—10 h. p. Single Flue... 





100 
134—15 h, p. Steel Vertical Submerged Tube.... 175 
MISCELLANEOUS, 

J. & 8. Graham § ng Le Surfacer and Hatcher. 400 

Adams 6-Saw Gan ath and Picket Mill........ - 8 
New ‘* Sc ientific'® Grinding Mill for Stee 

Seed Oil Cak 

24-inch Egan Piaker and Matcher............ pentane 200 
86-in,x36-in.x12-ft. Heavy Iron Planev............ 

40-in. Hall’s Pat. Aut«, i 

Machine soethins 











~ De K. NORTON & ad ga Cincinnati, 0. 





CKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 
Foundries. 
OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and aii kindsofcasting. 9 Winter. 
Hardware and Iron. 
COM iscturers 0 ROLLING MILL CO., manu- 




















facturers of Steel and Iron Wireand Steel 
re. 








Machinists’ Supplies. 
} ae & BOSWORTH, 9 and 11 So. Water 
St., dealers in M Manufacturers’ Supplies, 
Machinery and Tools. 


Steel Stamps and Stencils. 


LEHARTY, J. H. &CO., Rubber Stamps, 
Seals, Sten is, Automatic Check Pnnches 
and Numbering Machines. g2 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 
Wet {CAMP & LANE MACHINE ©o., 
Founders and Machinists, 12 Main st. 
































26 inch Band Saw, ee - 
30 inch Band Saw, a rae 
Fa inch Band Saw, - - e : 
laner Planes 24x9, - - - 
Planer Planes 18x5%,_ . - - - 
1zinch Buzz Planer, - - - 
jig Saw, 6 saws, . . - - 
ron Saw Bench, 38aws, - - - 
Other machines in proportion. All of our 
machines gauaranteed to give satisfaction. 
Send for c wo na special cash discounts, 


etc., before bu oe 
H SCANLAN & CO., 
6 & Bs Preble St., PORTLAND, Me. 


Sood 
RRBERF 


88888888 





Wood Cutting 
Tools 


Until you have received cuts and 
prices from 


INDIANA MACHINE WORKS, 


FORT WAYNE, 
IND. 








One more chance 
Now offered. You may 
Enjoy it Nov. 26th and 27th. 
Returning until Dec. 1st. 
For Thanksgiving Holidays 
Nickel Plate Excursion. 
are low rate. 
uire of nearest agent. 
Cit mie et offices 224 Bank St., 588 Pear! St. 
and depots. 


THE CHEAPEST 


ALUMINUM 


AS WELL AS THE BEST, 


Is offered to the trade by the 


Cowles Electric Smelting & Aluminum Gt 


CLEVELAND, O. 


Price, 2$ per pound for Aluminum contaiae) 
in an alloy with copper, and $1.60 per pow 
when alloyed with iron, the same being ® 
ject t oanalysis. 

—MANUFACTURERS OF— 
Mnangaese Bronze, Alumnium and White sive 
Bronze. Heavy Castings a Specialty. 


— 
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LET US QUOTE YOU 


PRICES ON 


Sulphuric, Muriatic and Nitric 
” ACIDS. 








JARECKI CHEMICAL WORKS, 


SANDUSKY, OHIV. 


GADOLIWE | 


SMALL, BUT HUSTLERS. 

A 6x7 inch Engine, weight 800 Ibs., 

runs 100 feet of shafting and ma- 
chinery for twenty machinists on 6 
gallons of gasoline, costing only 
60 cents per day. Write for par- 
ticulars. Mention this paper. 
Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI. OHIO 











OUI 


dlop ediax : 


(lop AND PRODUCTS ° 
OF THE UNITED STATES, : 
see Deny fveryArticle cle made mn thi iS e 
undersach article le the names and addresses : 


E BEST MANUFACTURERS. ° 
Q@mplete in One Royal Octavo Vol.of over 1000p. @ 
rice inQoth,$5. in "eames e 


toB we + - rh 4d @ 
Sinall lines an 
° TRaluable asa statistical work. @ 


- Orders received at office ofthis Paper - é 
eaeeeeeeeeeeooeesoeeoe]ee 





Wheeling & Lake Erie Railway. 


THE NEW THROUCH LIKE 
BETWEEN 


TOLEDO 


—AND— 
Bowerston, Pittsburgh, Marietta. 


THROUGH COACHES 
BETWEEN 


Toledo & Marietta. 
Through Sleepers Between 
PITTSBURCH AND CHICAGO. 
AND DAY COACHES BETWEEN 
Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, BE, Leavitts-. 
burg, Warren, Niles, Girard, 


Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. Bram 


Traffic Manager. yan,M. Pass. Agent. 





eLirP st," 


LECT ROTYPE 





Beek NCRAVING CO. 








TRAVELERS’ RECISTER. 


Standard Time. 
Erie Rallway. 
Depot, South Water Street bees hggr 





Depart. 
N. Y. & Pitts. Express....... 
Fast Sys Pine seactere + LY 


oopm 
Mahoning Accommo. qoam 
tts rgh Express... or a5pm 
Youngstown Local............. o5am 
Mahon’g div. & Pitts Local *1140am 
Mahoning Val. yg eneeve 430pm 
Pittsburgh Express............ bat ge IrlIopm 
New Yor 


*Dail areas vexcept Sunday. {Daily ex: 
cept Monday. " - "t 


Cleveland & Canton Railroad. 
(Standard Gauge.) 
Depart for— 


Zanesville and Coshocton—6:50 a. m. » $00 P. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m 
Kent—6:50 a. m. , 3:00 p. m., *5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. W., 11:10 &. m., 1:30 Pp. m., 3:00 
es 4:40 p. m., ¥5:45 p. m., 6:20 P. Ml. 10:35 P. 


Newburgh—6r5 6. M., 6:50 &. M1., II:10 &. m., 1.30 
P. M., 3:00 P. M., 4:40 P. M., *5:45 p. m., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 

Zanesville and Coshocton—10:30 a. m.,6:30 p. m. 

Canton —* | m., 2:35 D. 2 m., aS m, 

Kent—*s: 


“5 415, m., 6: .M., 7:10 
aes Bae Bs cs ise “% 
10:30 a. M., 1.05 P. Ml. 2:35 Pp. Mm., 4: 15 pe 
6:30 p. M., 7:10 p. 
Trains eo marked © run daity. 


Valley Raliway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arrive. 
alley unction Mail......... ~725am %30pm 
ExXpress............... *I1115am *245pm 


Bale  & Week, - % 30pm *i025am 
Cleve. and Canton ress +6 pm f8isam 
*Daily. ox except Sunday. 
J. T. JOHNSON, J. B. CAVEN, 
Gen. Sup Gen. Pass. Agt. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 








Depart. | Arrive. 
For Pittsburgh, Balti-) 7 45a m| ds5 25am 
more Washington, Phil- I1spm| 12z50pm 
adelphia and New York.) dir 1opm| 635pm 
745am| I250pm 
Wheeling and Bellaire. 11spm| 635pm 
PEE TD DGB ccccscnsecccsee 
Alliance Accom............. 3 25pm] ro1roam 
Ravenna Accom............. 500pm; 825am 





d Daily. * Except Saturday. Other trains 
except Sunday. 





From Cleveland Union Station. 


MtVernons?Pan Handle Route 


Cleveland & Pittsburgh R. R. 


For Cuyahoga Falls, | 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- 
ti, Louisville, Indianap- 
olis, St. Louis, and all 

ints in the South and 

uthwest. 

For Cuyaho: Falls. 
Akron, Orrville, Mull- q 
ersburg, Gambier, Mt. 
Vernon and Columbus. 

For Cuyahoga Falls, 
Akron, Orrville, Chica- 











Depart. | Arrive. 


800a mid 7 00 am 


rd 8o0opm] s540pm 


lig pm| 1250pm 








8coam) s40pm 
go, and all points in the 325 pm/ ioloam 
West and Northwest. 








d Daily. Other trains except Sunday. 

Pullman Palace Srecping Com daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 





——THE-— 


Cleveland «Marietta Ry. 


THROUGH TRAINS 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. C., Charleston, W. Va., 
Parkersburg, w. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 


Best Accommodations. 


Tickets sold and begange ge checked through 

to destination. Reliable information and best 

rates will be furnished by any agent of the 

Popular C. M. 

A. T. WiIKoFF. W. K, Ricwarps, 
Pres. and Gen. Mgr. @. P. & T. A. 





THE FAVORITE 
—aND— 
PICTURESQUE ROUTE 
—TO— 


New York, 
and th 


Boston 
e East. 
The shortest anc 
quickest Route to Pitts. 
burgh, Washington an¢é 
Baltimore & the South 
a 


New Central Depot So. Water St. and Viaduct. 














No. 62, A modation feesem 
No. 72, New York & Pitts. Express....*% 8 10a m 
No. 70, Pittsburgh Accom *1125am 
No. 64, New York & Pitts. Limited...* 2 50pm 
No. » Mantua, Accommo Lencesvooeseonee *420pm 
na ©. 74 Youngst’n Ex........ccccccccsccsotees eee oo pm 

New fork & Pitts. Ex... I1oc0opm 


No. 61, N. Y. & Pittsburgh Express.. “f 51sam 

No. aI, Youngstown Accomt.........ss00- 

No. 65, New York & Pitts. Lim........... *9o55a m 

No. 67, Pittsburgh Accom......... me 

No. 73, Leavitssburgh Local. 2 

No. 63, New York & Pitts. E ..* 6 

eS a ont BOTT a cisinccicice + > f 
o. 69, Youngstown Express 9 
*Daily. tDaily, except Sunday. 


Baggage checked through to all points Kast. 


Through tickets and information regarding 
the route can be obtained at office, 141 m 
street, and at t N.Y. P. &'O- Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TucKER, Gen. Supt., Cleveland, oO. 
W. C. RINEARSON, Gen. Pass. Ag’t, New York. 
G. E. Fouts, C P. ‘RT. A., Cleveland. 


FT. WAYNE, CINCINNATI! & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansvilie and St. Louls. 

13 mes sHortTer BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

QD wmILEs sHorTER AND QuickeR DD 
BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of coqnetiing lines, 
t, West, North "es South 


GEO. W. SAUL, Ww. FISHER, 
Gen’! Supt. Gen’l = & TkK.A 


FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“ For scenery picturesque and varied, 
Zoceume leys , mong mountains ser- 

+ le’s favorite route I ween, {ried, 
The & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


EK. HoLsBRoog, E. Crark, 
Gen’1S G.P.&T.A. 























Supt., 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 





Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ash and, al 
Three trains daily except Sunda 
Favorite route, North and West, m 
ing close connection at Ashland, Ky,, 
with the Chesapeake & Ohio’ Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, r+ burg, Newport News, 
Old Point Comfort. 


J. Rosrxson, Receiver, Jo. J. AR 
Columbus, O. Gen’l Pass. A ‘Agt. 


"Go South, Young 
Man!” 


The Honorable Chauncey M. Depew, in an 
Address to the Alumni Association of 
Yale University, said, of his 
recent Tour through the 
Southern States: 


“The net results of this visit to 
the SouTH, to my mind is just this 
—that the South is the bonanza of 
the future. We have developed all 
the great and sudden opportunities 
for wealth—or most of them—in the 
Northwestern States and on the Pa- 
cific Slope, but here isa vast country 
with the best climate in the world, 
with conditions of health which are 
absolutely unparal!eled—with vast 
forests untouched, with enormous 
veins of coal and iron which yet 
have not known anything beyond 
their original conditions, with soil 
that, under proper cultivation, for 
little capital, can support a tremend- 
ous population; with conditions in 
the atmosphere for comfortable 
living Winter and Summer which 
exist nowhere else in the country : 
and that is to be the attraction for 
the young men who go out from the 
farms to seek settlement and not by 
immigration from abroad, for I do 
not think they will go that way, but 
by the internal immigration from 
our own country it is to become in 
time as prosperous as any other sec- 
tion of the country and as prosper- 
ous by purely American Develop. 
ment.”’ 


Go to Virginia- 


Where the Development is the 
Widest! 

Where the Opportunities are the 
Greatest !! 

Where all are Welcome !!! 


FROM.BOSTON AND NEW ENGLAND, 

Go via Merchants’ and Miners’ Steam- 
ship Line, via Norfolk ; Pennsylvania 
R. R. via Norfolk, or Washir gton, or 
Harrisburg ; Balto. & Ohio R. R. via 
Shenandoah Junction. 


FROM NEW YORK, NEW JERSEY, PENNSYL- 
VANIA, DELAWARE, MARYLAND, 

Go via Old Dominion Steamship line 
via Norfolk ; Pennsylvania R R. via 
Norfolk, or Washington, or Harris- 
burg ; Balto. & Ohio R. R. via Shen- 
andoah Junction. 


FROM OHIO, MICHAGAN AND THE WEST 
Go via Pittsburgh, or via Chattanooga, 
or via Ashland. 


For all information, reference book, 
mineral maps, etc., apply at Agencies 
Norfolk & Western Railroad, 


290 Washington St., Boston. 
303 Broadway, New York. 
1433 Penna. Ave., Washington. 
67 East State St4 Columbus, O. 





General Offices, ROANOKE, VA. 
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THE BRIGHTMAN STOKERis THEBEST 


STEAM BOILER FURNACEUN THE WORLD.- 


THE BRIG 


SEND FOR DESCRIPTIVE PAMPALET. 


50 RIVER Sf. 


HTMAN STOKER C2: CLEVELAND, ONIO- 








PUMPS 


@@ Send for Illustrated Catalogue. 





New York City Office: i6 Dey Street. 


Centrifugal, 


Rotary and Piston Power Pumps, and 
House Pumps. 


OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


RUMSEY & COMPANY, cimep.) 


Factories: Seneca Falls, N. Y. 










ACENCIES. 


NEW YORK, 109 Liberty sireei. 
PHILADELPHIA, 2035 N. Front st 





P ‘ 
fa STEAM TRAPS, RETURN TRAPS, 
° DAMPER REGULATORS, 
MINNEAPOLIS, 210 South Third st. SEPARATORS, 
CHICAGO, 2.8 Lake st, and doy ‘pecialties for the economical 
rleam, Manufactured by 
THE. pi REGULATOR Co. 
85 Beverly Street, Boston. 


wees x Steam, Water, 
Air, and Pump Pressure. 











WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. , 








Hydraulic Cranes and Accuiuulators. 
S@@ Heavy special machinery generally. Send for illustrated catalorue. 


STEAM ENGINES, t780iastesnd SomtPortane 
3 to 26 Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CoO., 


300 Lagonda Avenue, SPRINGFIELD, O. 




















For sale by C._H. PRESLEY, 24 So. Watei St., Cleveiana, “O. 


“BACON’S” WINDING ENCINES 





AND 
EVERV POSSIBLE DUTY 


WITH 






Be wae Link Motion. 


DOUBLE OR SINGLE 
DRUMS. 


Complete Hoieting and Mining Plants a Specialty. 







535 ARCH ST., PHILADELPHIA, PA. 
















Mines, Inclines, Quarries 


Friction Drums, 


COPELAND & BACON, 85 Liberty St., N. Y. 











Printed in the Highest Style of Art, by 
k AT ALO t lf FS The Cleveland Printing & Publishing Co., 
Cleveland, O. 








* SKINNER ENGINE C0,ERIE.PA. 
OVER 3400 IN USE. 


Manuiacturers oi PORTABLE MSTATIONARY 


ae ENGINES~BOILERS 


SEND FOR CATALOGUE. 
fea, )=NEW YORK and NEW ENGLAND OFFICE: 
——~ C.R. VINCENT & CO., (5 Cortlandt St., N. Y. 
















FOR ROLLING MILLS AND ALL OTHER 


WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR COMPLETE Stam 
—— STEAM PLAN = 


—_- 


Ss 
ENGINES ALWAYS IN STOCK. 














“PUMPS OF EVERY 
DESCRIPTION: 

















DESCRIPTIVE 


PavPraALEer 

















Btamp defore @ bisst. | Fragmeuis after # suas 


eee ee 


STRONGEST and SAFEST EXPLOSIIE 


Rnown to the Arte: 


\@= POWDER, FUSE, CAPS, 







p= Electric Mining Goods 
ae ABD ALL T0088 FOR FUME LASTING 
THE GREAT STUMP AND ROCK R SALE BY THE 
ANNIHILATOR. MERCULES POWDER COMPAR! io 





40 Prospect Street, Clevelan 
Jo W. WILLARD, Managet/ 


















QamtA +s 


A 


Cal 





Const istir 
re Lead 
th Hi 


“Tr 






we  @&'8 


“Fe APR | x<- 











































































Tep Iron Trapp Revirw. 19 














ms ie stg 
© — 





No. 7. Extra Heavy Deuble Planer and Matcher. 


Planes 24 in. wide, both sides, ard metches 14 in. wide. 
With Drop Matcher Attachment. 





Complete Outfits Furnished for 
Planing Mills. 
Carpenter, Sash, Door and Blind Work. 
Furniture, Chair and Bracket Factories. 
Car, Railway and Agricultural Works. 
Buggy, Carriage and Wagon Builders. 
Spoke, Wheel and Handle Factories. 
And General Wood Workers. 


MACHINERY 


IN THE UNITED STATES. 


NOS. 261 to 271 WEST FRONT STREET, 
The EG AN [JoMPANY, haa Ohio, U. S. A 


Send for Catalogue and Prices, 


Builders of the Largest Line of Late Improved 











New Square Chisel Mortiser and Borer. 





EASTLAKE METAL ROOFING, 








GARRY IRON AND STEEL ROOFING COMPARY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 


fron and Steel Roofing. Crimped and Corrugated 
Siding, tron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters Iron 
Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, O. 
@@' Send for circular and price list No. A 








Wa]. J. BUR TOM c& CO., 


Galvanized Iron Cornice Works, DETROIT, MICH 


Doft Steel Plates and Sheets, 


CORRUGATED ROOFING, 





Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 










All my Iron 
and Steel is re-# 
roiled and box 
annealed, wel] 


SYKES’ 


IMPROVED X 














classes of 
buildings. 
g iasy put on. oer) : 
SYRES TRON & sr rEL ROOFING co., 
Send for Circular and Price List, NILES, O., and CHICAGO, ILL. 


and mention this paper. 


SAVE YOUR MONEY BY USING 


(HERCULES.) — THE— (PEERLESS.) 


CORRUGATED 








Isaac B. Potts FPipc Fittings. 
Longs sting of Ells, Tees an’ Crosses, and the connecting of Iro” Pipe without cutting threads 


nd Lead Pipe without solder. For sale by the ISAAC B, POTTS PIPE FITTINGS CO., 306 
N orth High Street, Co!umbus, O, 


“Treated” COTTON, Rubber Lined 


Fire and Mill Hose. 


Fabric EF*ire Hose Co., 
13 and 15 Park Row, NEW YORK, N. Y. 








Dy Malone Be RoleR WORKS: 
ie suas Freese | 

“pre Saat of ROLUNG MILL WORK. 

Ibn POLLOCK & CO.YoUNGS TOWN, 0. 


iLERS 











CORRUGATED IKON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 





The BERGER MANUFACTURING ee alt CANTON, 0. 


BpAN make arrange- 
y a ENG ments for ROOF- 
\ Aether ING until you 

have seen ours. 


It Excels all other Metal Roofs. 


RN TEL 








CAMBRIDCE ROOFING CO., Cambridge, O.. 


Manufacturers of 


Plain, Rolled, Crimped 
i Edge, Corru ted and Beaa- 
ng. 


So et ellen a PURE STEEL A SPECIALTY 


@@Send for Descriptive 
Catalogue. 





FROM i-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove vhis. 


Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for circulars and prices to 
a Steel Castings Co., 
CHESTER, PA. } 407 LIBRARY st. “PHIADELPHIA, 


Otto Gas Engine Works, 


SCHLEICHER, SCHUMM & CO. 1{ Ze piadetpnie. 


Chicago 
Horizontal OTTO Gas En 
Vertical O TO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Fume. 
Combined OTTO Gas Engine Dynamos. 


SIZES: 1, 2,4, 7 10, 16, 26 AND 60 HORSE-POWER. 
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Sri. Ww E1.L.’S 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will prevent scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is the fac simile of the appearance of the shelves of 
a No. 5 Heater at work on ordinary lime-water when the door 
was removed afier the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 








J. STEPTOE & CO., 


CINCINNATI, - OHIO, 


MANUFACTURERS OF 


Crank and Geared 









Cleveland Wheelbarrow & Truck Co., 
CLEVELAND, OHIO, 


Manufacturers of 


IRON, STEEL AND WOOD 


WHEELBARROWS. 


Write for catalogues and prices. 
Estimates furnished on special designs. 





OLmD 
1874. 





sm ron cause. Cop. Lake & Kirtland Sts, Cleveland, 0, ms rox oso 


CLEVELAND TWIST DRILL CoO., 





2. DETROITsteet tacrie Stock. 


t> ° 

rsttea HALE THE COST of hoisting saved 
x my) to Machinists, Builders, Contrsctors 
and OTHERS. Admitted to be the 
gees improvement EVER made 
n Tackle Blocks. Write for Cata- 
logue. 


Fulton Iron & Engine Wks. 
Est. 1852. 17 Brush St , Detroit, Mich. 















= SS SS 
= 








The Hart or Detroit 
Emery Corundum Wheels and Machinery. 


Write to Je WENDELL COLE, M. E., 
Box 152, Chicago, Il., or Box 84, Columbus, O. 
a@r-N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


ER and TwIST DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








“ PHENOMENAL.” 


PENBERTHY AUTOMATIC INJECTOR 
Within One-Half Per Cent. of Perfection. 


The PENBERTHY and other Injectors were sent to the 
Michigan University at the request of Prof Mortimer E. 
Cooley, under whose direction the tests were made. We 
quote from the report, which speaks for itself: _ 

“ The next Injector tested was the Penberty—size B—a 
machine which not only worked most easily—being per- 
fectly automatic within a wide range—but also with a 
high degree of economy as reference to the tables will 
show. Forcing against a constant pressure of 65 lbs. and 
with steam pressures varying from 45 lbs. to go Ibs., the Sa 
proportion of water forced to steam used rises steadily, TM | 
while the duty or work and the efficiency as a boiler feeder Ms | =p 
undulate—the efficiency of 99% per cent. as recorded in = 
table XIV being a phenomenal result.”’ 


PENBERTHY INJECTOR CO., II7 7th St., Detroit, Mich. 


Cc. H. PRESLEY, Agents, Cleveland, O. 


WE are sole agents for the State of Ohio for the celebrat- 
ed K. & F. file. During the past eight years we have sold 
a good many thousand dozen with results most satisfac- 
tory to our customers and ourselves. For machinists’ 


use especially we consider them without a superior, and 
much beter than the average quality sold. Our stock 
is large and well assorted. 


THE PARKIN & BOSWORTH CO., 9 and 11 South Water Street, CLEVELAND, 0. 











RN BUCKLES. 


os 





The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
tacture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO,,. CLEVELAND, OHio. 








REYNOLDS BROS., TOLEDO 


Hand Cat Fileg | WIRE & IRON WORKS, 


Roof Cresting, 
Wire and Iron Window Guards, 
Stable Fixtures, 


133 & 135 N. Water St., 


COLUMBUS, OHIO. 


Old Files Recut and 
Warranted Superior to 





And Builders’ Wire and Iron Work of every 





a Description. 
any Machine Cut and 
Lend Tempered in the | F, POWELL & CO., 
em Sree Se gee TOLEDO, OHIO. 


Awarded the CRAND PRIZE at the Paris Exhibition. 





SS 


Pittsburgh Oftice: «03 cewis olock 


FORSTER’S PATENT ROCK & ORE BREAKER 


For Either Coarse or Fine Crushing. Nearly 400 in Use. 


Does the work of any 
other Breaker with but 
one-third the power and 
one-half the expense of 
keeping in repair. 

Only manufacturers. 
Correspondence solicited. 


-——FOR-"— 


MINES, RAILROADS, 
and Macadam. 


Manufacturers of Sand a’ d Chill Rolls and Blooming Mills 
and General R_ Uing Mill Machinery, 


The Totten & Hogg Iron & Steel Foundry Co., Pittsburgh, Pa 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 


325 Dearborn:st , Chicago. 

















W. S. HUTOHINSON. 
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COLD FITZSIMONS & CO., 


SHAFTING 








CLEVELAND, OHIO. 


Manufacturers 
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